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PREFACE 


This report on the IBM 5120 is the first in a new series of Benchmark Reports- 
a Continuation of Series 1 and 2. Series 1 computers cost under $15,000 and 
Series 2 systems were priced between $15,000 and $25,000. In this series 
then, we will be evaluating computer systems costing under $25,000 and de¬ 
signed principally for single users. 

The heart of these reports is the comparative results of running five bench¬ 
mark programs on each of the systems under study, programs which represent 
capabilities needed by users in an operating environment. The results of 
these benchmark runs provide comparative information which is simply unavail¬ 
able from any other independent source. The benchmark programs themselves 
have been designed to run without change on most small computer systems. 

Thus, differences in performance among systems can be attributed to dif¬ 
ferences in computing capabilities. 

In addition to the benchmark results, these reports contain information on 
the alternative configurations which can be assembled, internal and external 
storage and memory capabilities, languages available, the operating system, 
availability of application packages, and general comments on the ease of use 
of the system. Finally, a survey of users is conducted, and their comments 
on ease of use, relationships with hardware and software suppliers, problems 
encountered, etc., are included in each report. The experiences of users add 
a dimension of reality to the technical details of the system. 

Information provided by manufacturers can often be difficult to interpret and 
sometimes misleading. While some of the potential buyers of microcomputers 
have some background with computers, the majority we've surveyed are buying 
their first computer, and often the personnel using it will not have had 
much direct experience with computers. We feel these reports are invaluable 
to experienced and inexperienced users alike by providing an unbiased assess¬ 
ment of some of the microcomputer systems on the market today. Our results, 
which are comparable across computer systems and our observations of the 
system in a "real world" setting can help potential users intelligently 
select a system that is best for them. 












EXECUTIVE SUMMARY 


The IBM 5120 is a, single desk-top unit with two double-sided double-density 
disk drives for 2.4 megabytes on-line storage, a 9-inch video display, a type¬ 
writer keyboard with function and programmable function keys, 32K central 
memory, IBM’s BASIC, and a 5103 Model 12, 120 character-per-second printer. 
Since IBM chose not to assist us with our evaluation of the 5120, we located 
a user with this configuration and ran the benchmark programs at his site. 

• The 5120's benchmark timings were interesting because even though it 
placed among the fastest systems we've tested for the CPU-intensive 
programs with exponentiation and square root, its overall times put 
it among the slowest of the 24 systems we've tested so far. 

• IBM offers many application packages and has a far reaching network of 
software and hardware support services. However, the user is expected 
to implement and modify the packages himself. 

• System documentation was complete but the information was spread over 
two or three manuals and we tended to look through all of them to 
make sure we hadn't missed anything—a time consuming process. 

• IBM's BASIC is quite powerful and includes matrix operations, mathe¬ 
matical and user defined functions, double precision numbers and 
presetting number comparison tolerances. 

• There is no distinction (to the user) between the operating system and 
a program/development mode. Thus, all commands are BASIC commands. 

• Users may add two more disk drives for a total of 4.8 megabytes on-line 
storage but the limited expansion capability along with the 9-inch 
screen are two major drawbacks of the system. 

• Our user survey, although composed of a small sample, revealed that 
users were generally pleased with their system. 

The IBM 5120 is an attractive and compact business and/or engineering micro¬ 
computer that is carefully packaged and is backed by a large network of 
service representatives from the IBM Corporation. Without expansion cap¬ 
ability, however, its flexibility and compatibility for some applications 
will be limited. It is most compatible with very small businesses or de¬ 
partments without large data base needs. 
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BENCHMARK 


A a 


SYSTEM: IBM 5120 
PRICE AS TESTED: 


$13,705 


Benchmark 

Number 


SPEED TESTS ■■■■■ 

CPU INTENSIVE 

N = 500 . 

N = 1000 .. 

N = 2000 .. 

N = 3000 .. 

N = 500 .. 

N = 1000 .. 

N = 2000 .. 

N = 3000 .. 

I/O INTENSIVE 

N = 500 .. 

N = 1000 ... 

N = 2000 ... 

N = 3000 .. 

“REAL LIFE” PROBLEMS 


TOTAL TIME 


Benchmark 

Number 


NEW PRODUCT PLANNING 


ACCOUNTS RECEIVABLE 


EASE OF USE TEST 


Min 

See 


21.4 


41.8 

1 

22.9 

2 

3.9 


24.9 


48.9 

1 

37.3 

2 

25.5 

2 

23.6 

2 

43.3 1 

3 

20.9 

3 

58.0 I 

TOTAL TIME 

Min 

See 

35 

29.7 

12 

43.0 


25.0 

1 

18.4 

4 

16.2 

5 

55.9 

134 


NUMBER OF KEYSTROKES REQUIRED . 

SUBJECTIVE JUDGMENT .. y ery Efficient 
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THE BENCHMARK PROCESS 


The IBM 5120 as configured for our tests consisted of a single unit containing 
a 9-inch CRT, two 1.4 megabyte floppy disk drives and a typewriter keyboard 
with a separate numeric pad. The printer was a 5103 Model 12, 120 character- 
per-second bidirectional printer. The benchmark programs were run in IBM's 
excellent BASIC. Since IBM declined to participate in our benchmark process 
we located a user with this configuration and conducted the tests in his 
offices. 

Preparing for our benchmarking was quite simple and through a menu-driven 
process we copied the system disk onto a blank diskette by LINK and INTL 
commands. The new diskette then had to be formatted by allocating actual 
kilobytes of space required for each file to be created. This procedure is 
absolutely mandatory for each diskette and is accomplished with their MARK 
command. The whole process lasted just a few minutes and we were ready to 
type in our programs. 

All commands and system functions are clearly delineated in the manuals, but 
overall, we found the documentation to be redundant. Good cross-references 
and examples with optional and/or required parameters are provided, but for 
a complicated procedure one could end up looking through two or three manuals 
just to make sure nothing is missed. For this reason we feel the documenta¬ 
tion is rather poorly organized and too full of the same things said dif¬ 
ferently or in too many contexts. 

Typing and editing our programs was facilitated by the system editing 
functions and the automatic numbering and renumbering features. We felt a 
user could whiz through program changes once he became familiar and accom¬ 
plished with the system editor. 

In preparing for the benchmark runs we frequently have to make modifications 
in the programs for I/O and file manipulations. For the 5120, more extensive 
modifications than usual were required because the display area is limited to 
nine inches. In our opinion, the undersized screen turns out to be the major 
drawback of an otherwise versatile system. 
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IBM's BASIC is quite comprehensive and provides a full array of features. 

These include: 

• Immediate syntax checking, automatic line numbering and renumbering, 
chaining programs and carrying variable values across programs, a 
MERGE command, and an almost automatic printing of the text in the 
display. 

• File referencing by file number or name, a PROC command can 
initiate input from a procedure file, keys on the keyboard have 
commands such as DIM and PRINT, which can immediately be included 
by pressing the command key and the key with the selected command. 
The separate numeric keys can be programmed for procedures or text 
and called from the main program. 

• A full line of MAT assignment statements, including MAT GET and 
MAT PUT, and matrix multiplication and matrix inverse. 

• Such options as presetting number comparison tolerances, a complete 
list of functions and internal constants such as pi and natural log. 


All programs were run with output to the screen and for two programs output 
was routed to the printer by simply changing the channel number in the print 
statements. The programs were entered and stored on disk. For execution the 
programs were loaded into memory, the RUN statement typed and the stopwatch 
started when the execute key was pressed. Timing was stopped when output was 
complete. 




OVERVIEW OF PROGRAMS 


The benchmark program set consisted of: 

Speed Tests 

• A CPU-intensive job of varying parameters 

• An I/O-intensive job of varying parameters 

"Real Life” Problems 

• A scientific/engineering job 

• A new product planning problem 

• An accounts receivable generation, update and report 

Ease of Use Test 

• A script-based editing test 

SPEED TESTS: CPU-Intensive and I/O-Intensive Jobs 

Both the CPU-Intensive and the I/O-Intensive benchmarks were designed to test 
the speed of specific computing tasks that used repeated, short, individual 
operations. 


CPU-INTENSIVE JOB 

This short program executes a variety of calculations including addition, 
multiplication, division, square root and exponentiation. The program runs 
through an iterative process N times, with "N" values of 500, 1000, 2000 and 
3000. 


A - 1 
A - 2 
A - 3 
A - 4 


Variation: CPU-Intensive Alternate Runs_jA5-A8) 

This program performs the same number of calculations on the standard CPU¬ 
intensive run but without exponentiation and square root. 


Results: 

N = 

500 



21.4 

seconds 


N = 

1000 



41.8 

seconds 


N = 

2000 

i 

minute 

22.9 

seconds 


N = 

3000 

2 

minutes 

3.9 

seconds 
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A - 5 

Results: 

N - 

500 


24.9 seconds 

A - 6 


N « 

1000 


48.9 seconds 

A - 7 


N = 

2000 


1 minute 37.3 seconds 

A - 8 


N - 

3000 


2 minutes 25.5 seconds 




I/O-INTENSIVE 

JOB 


This run stores numbers 

from 

1 to N on disks 

and retrieves the first 50 of 

them in 

a factorial fashion 

(for example, a total 

of 1276 reads following 

3000 writes). Several 

combinations were run 

with 

"N" values of 500, 1000, 

2000 and 3000. 





B - 1 

Results: 

N = 

500 


2 minutes 23.6 seconds 

B - 2 


N = 

1000 


2 minutes 43.3 seconds 

B - 3 


N = 

2000 


3 minutes 20.9 seconds 

B - 4 


N = 

3000 


3 minutes 58.0 seconds 


"REAL LIFE” PROBLEMS: Scientific/Engineering, New Product Planning, Accounts 

Receivable Generation 

The next three benchmarks were designed to test the running time of actual 
programs that the user might want the computer to perform. 


SCIENTIFIC/ENGINEERING 

This program solves a system of linear equations, using the Gauss-Jordan 
method of elimination. The program sets up the following system of "N" 
equations with "N" unknowns: 


O.lx^ 

+ 

°* lx 2 

+ 

°' lx 3 

+ . 

. . + 

°* 1X N ~ °’ 2 

O.lx^ 

+ 

°- 3x 2 

+ 

°- 3x 3 

+ . 

• • + 

0.3x n = 0.4 

°* lx l 

+ 

°‘ 3x 2 

+ 

0.5x 3 

+ . 

• • + 

0.5x„ - 0.6 
N 



0 . 1 ^ 


+ 


°* 3x 2 


+ 


0.5x^ + . 


+ 9.9x„ ® 10.0 
N 
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To sho» that tha run has been executed successfully, the values of x,, 
and x N are printed at the end of the execution. 


c 


1 


Results: 


35 minutes 29*7 seconds 


9li«^i£® rnate Run (C-1A) 

This program performs the C-l run with a smaller number of equations and 
unknowns (35 equations/unknown as compared to 50 in the larger run) . 


C 


1A 


Results: 


12 minutes 43.0 seconds 


NEW PRODUCT PLANNING PROBLEM 

This program models the relationship between product production costs and 
profitability over the range of the next four years. A baseline run is 
established and several parameters are varied in a "what-if" mode on sub¬ 
sequent runs. Program output is printed in a standard report format of 
report line items across column years. The model's display line items are 


- Units Sold 

- Selling Price 

- Revenue 

- Raw Material 

- Direct Labor 

- Packaging 


- Distribution 

- Gross Profits 

- Fixed Costs 

- Net Before Taxes 

- Taxes Payable 

- New Income 


C 


2 


Results: 


25.0 seconds 
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Variation: 

This run reports the timing for the New Product Problem when results are 
routed to the printer for hard copy output* 


C - 2A 


Results: 


1 minute 18.4 seconds 



ACCOUNTS RECEIVABLE GENERATION 

In this job, an accounts receivable file of 50 records is created. Each 
record has 10 fields: customer number, salesman number, year-to-date sales, 
prior month sales (five fields), payments and credit limit. The file is 
updated randomly 10 times by customer number for sales amounts and payments. 
A report is displayed with billing detail, including company, salesman, 
year-to-date sales, credit limit, amount outstanding and sales by month. 


C 


3 


Results: 


4 minutes 16.2 seconds 


Variation: C-3 Using^Printer _(C-3A) 

This run reports the timing for the accounts receivable problem when results 
are routed to the printer for hard copy output. 



C 


3A 


Results: 


5 minutes 55.9 seconds 
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EASE OF USE TEST 


The Ease of Use test is a script-based benchmark specifically designed to 
compare all editors with respect to ease of use. This comparison is accom¬ 
plished by starting with a nine-line file, changing it to an interim form 
(in effect, editing in all the errors) and then changing the file back to 
its initial form. These changes test the editing capabilities when making 
the errors as well as when correcting them. 


The editing tasks are; 
• Line deletion 


• Line insertion 

• Line appendage 

• Change/Addition/Deletion of unique words in a line/string 


• Change/Addition/Deletion of non-unique words in a line/string 


• Change/Addition/Deletion of unique characters (including spaces 
embedded in and not embedded in words) in a line/string 


• Change/Addition/Deletion of non-unique characters (including 
spaces) in a line/string 



E - 1 


Results; Approximately 134 keystrokes were required to edit a 
nine-record text file according to the script. 
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IBM 5120: PRICING COMPONENTS 
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COSTS 

IBM 5120 (as tested) ..... 

The IBM 5120 includes: 

. Single desk-top unit 
. 9-inch, 1024 character video display 

. Attached typewriter keyboard with separate 10-key pad 
. Two 1.4 megabyte disk drives 

. 5103 Model 12 120 character-per-second printer 

. BASIC language 
. BASIC sort package 

Components 

• 5120 32K system with BASIC .. 

• 5120 32K system with BASIC and APL.. 

• Model 12 printer ... 

• BASIC sort package . 

• Optional maintenance agreements: 


32K system .. $89.50/month 

Model 12 printer . 44.50/month 

BASIC sort package . 2.00/month 


• 5114 add-on floppy disk drives, 

first drive... 

second drive . 

• RS232C interface . 

• Additional RAM in 16K increments 


$13,705 


$10,305 
$10,775 
$ 3,070 
$ 360 


$ 3,445 
$ 1,710 

$ 90 

$ 785 


OUR OBSERVATIONS 


The 5120 is a purchase only (no leasing options) product and is sold through 
IBM's internal sales network. The unit is shipped to the user ready for his 
installation. Maintenance agreements are optional and provide service on an 
as-needed basis. The BASIC file sort package is not optional. 


USER COMMENTS 

. If & a good t>yi>tm &oti a -imalt buAtnebA. 

. We'^e doing a. 12 million dollxui buAlneiA with, a little. micJto. 
. F on the money It Ia an excellent &yi>tem. 
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IBM 5120: HARDWARE COMPONENTS 


CENTRAL UNIT .... The 5X20 computer is a compact full function computer 

that contains the CPU, keyboard, CRT and two 8-inch 
floppy disk drives in one 23" x 15" x 21" desk-top unit. 

CPU Memory: Memory can be tailored to a variety of needs: from 16, 

32, 48 or 64 thousand characters. 

CRT/Keyboard: The attached keyboard includes function keys, a separate 

ten-key numeric pad with keys that are programmable for 
user defined functions and calculator function keys that 
add, subtract, multiply and divide. The 9-inch CRT dis¬ 
plays 1024 characters in grey phospher. 


OUR OBSERVATIONS 

The 5120 is a compact, attractive unit with a high quality keyboard that 
combines features that make it "friendly" to the user. The screen is 
small and although a user becomes accustomed to the size, it can be cum¬ 
bersome to program around. The system is a little noisy because the 
mechanical parts including the drives and fans are located right at the 
user's workstation. 


USER COMMENTS 

. Screen Atze ti not a fiactoA, tt'i not oa ttntng oa people think. I 
can pAognam the. numeric keyA—that'A a gAeat plui. 

. A good fieatuAe hi the. imall Atze, we, have. a. imall noom. 

. ScAeen tA too imall, but the. keyboaAd tA excellent. 

. 32K bytei tA a. problem now and then. 

. Speed ti pAetty good, backing up ti Alow. 

. Speed ti iuttable () 0 A qua appltcattoni. 
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IBM 5120: HARDWARE COMPONENTS 


STORAGE 

The 5120 comes with two built-in floppy disk drives and together they 
hold 2.4 million characters of information using double-density, 
double-sided 8-inch disks. Optional add-on disk drives are available 
for 1.2 megabytes or 2.4 megabytes additional storage. Special features 
include direct access, multiple open files (ten maximum) and media ex¬ 
change capability. 


OUR OBSERVATIONS 

We feel a drawback of the 5120 is its limited expansion capability. 
Many other systems on the market in the same price range offer users 
flexibility and growth potential that is just not available on the 
5120. It is not only the amount of storage available but also the 
media used which can be beneficial; in many cases using hard disk 
storage gives faster access times. 


USER COMMENTS 

. Data stonage capacity is a veny senioas pnoblem. 

. Yon what we’ne doing stonage capacity is not a pn.oblc.rn. 

. Negative, iacton is limited expansion, IBM does not give you 
anything to go to. 

. Its bei>t fieatune is the binge disk capacity. 
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IBM 5120: HARDWARE COMPONENTS 


OTHER DEVICES 

5103 Model 12 Printer 

120 characters-per-second 
132 print positions 
Bidirectional 
Upper and lower case 

Vertical spacing under program control 
Up to six carbon copies 

5103 Model 11 Printer 

80 characters-per-second 

BASIC Sort Package 

Sorts disk records in ascending or descending sequential 
order, creates a new disk with sorted records, or a disk 
file containing just the addresses of the sorted records 
(address out sort). 

Communications Adapter 

Asynchronous or Bisynchronous 

Serial I/O Adapter - RS232C 

For use with plotters, graphics display, card readers, 
printers or instrumentation devices. 


OUR OBSERVATIONS 

A nice feature of the Model 12 is the vertical spacing from program control 
which saves some steps for the operator. Users with business applications 
will appreciate the multiple carbon copy capability. On the other hand, 
the Model 12 printer was too slow for most of the users; however, with the 
RS232C adapter it is possible to attach a faster, non-IBM printer. One user 
we interviewed had a communications adapter that was working very well for 
him. 


USER COMMENTS 

. The wofist fieatuAe Is the. pnXnXeA, XX slows us down sometimes. 
. The paXnXea Is stow but dependable. 

. The ptilnteA Xj> above average. 

. The phXnten Is the bottleneck ofi the system. 
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IBM 5120: SOFTWARE COMPONENTS 





OPERATING SYSTEM, LANGUAGES» UTILITIES 


Operating System: 


Languages: 


The 5120's operating system is transparent 
to the user and does not use a job control 
language. 

BASIC (as tested), APL 


Utilities: The BASIC sort feature sorts records in 

ascending or descending sequential order, 
creates a new disk of sorted records or 
creates a disk file containing the sorted 
records addresses (address out sort). IBM 
provides a diagnostic disk that has map 
functions to trace and diagnose hardware 
problems. 


File Access Methods: Sequential, Indexed Sequential, Direct 


OUR OBSERVATIONS 


The user is not aware of the operating system and controls the system 
through BASIC. Programming is greatly facilitated by the function 
keys and programmable functions keys which can be made to alert the 
operator, include text, or execute procedures. The 5120's file com¬ 
mands are executed by simply depressing CMD (command) key and a key 
on the keyboard with a command statement printed on it. These include 
LOAD, SAVE, CHAIN, RUN and MARK. MARK preallocates sequential file 
space and names files. 


USER COMMENTS 

. BASIC Ia IncAddtbly poweAftul. 

. BASIC Ia good, not that many InAtAadtionA a/id sidquuAdd to uAd It. 

. BASIC Ia gtidat. TkoAd'A an Int&ipsidteA tn tWdtid AomdwhoAd and I 
don't havd to comptld tt--that'A a gfcdat plxxA. 

. Tkd/td Ia Aomd Alow disk accdAAtng. It Ia dx&idmdly Alow wdtk OPEN 
and ALL commands. 
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IBM 5120: SOFTWARE COMPONENTS 


IBM SUPPLIED PACKAGES 

IBM offers many application programs including: 

- General Ledger - Accounts Payable 

- Payroll - Accounts Receivables 

- Billing - inventory Reporting 

- Client Accounting/Time Management 

- Construction Payroll/Job Costing 

The user rents the package on a monthly basis from one to two years and 
at the end of the rental period he owns the license. IBM also provides 
a toll-free number (hot—line) that a user may call for application support. 


OUR OBSERVATIONS 

Most of the users we surveyed were using packages and four had BRADS II 
(Business Report Application Development System II) package. IBM provides 
an installation package along with the application program for users to 
install the package themselves and make modifications. This will provide 
a cost savings to a company but we feel the end-user who will benefit most 
is one who already has some computer background and has the time to make 
program changes. Also the rule rather than the exception is that appli¬ 
cation packages usually do need modification for any one organization 
using it. 


USER COMMENTS 

. We have. ac.cou.yvU payable—haven't had time to woxk IX out. 

. We have BRA VS II and othex pxogxams. I tike BRA VS vexy much, ovexatt 
they'xe okay packageA, but we'xe gxowlng too last lox them. 

. BRA VS II Is satU lactoxy . We can do bettex pxogxams on oux own, but 
lox people who don’t know pxogxamming It’s line. 

. IBM claims anybody can Install applications, but I don’t think that’s 
txue. Whatevex theix manuals axe lacking thelx hot-line take* caxe ofi. 

. Had some pxoblems with IBM packages, but we get excellent suppoxt. 
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IBM 5120: SOFTWARE COMPONENTS 


EDITOR 

The editor is cursor oriented and has a flashing underline to indicate 
its position. Pressing the command key and the insert or delete key 
will insert or delete spaces or characters. There are also up and 
down arrows that allow the user to go to another line. 


OUR OBSERVATIONS 

The editor was most efficient for correcting errors soon after they 
were made, in a sequential order and of material that was still on 
the screen. "Listing" a line number caused a listing of 14 lines 
above and including the line specified in order to get a display of 
the lines actually needed. 

The editor doesn't scroll lines on the screen, but it will fill the 
screen and then the user can advance lines from the bottom. Once 
the user advances in the opposite direction, however, he cannot 
recover the lines that scrolled off the screen without "listing" 
them again. The users we talked to didn't comment on the system 
editor. 
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IBM 5120: SUPPORT SERVICES 


DOCUMENTATION 

IBM's documentation is quite thorough—but almost too thorough. There 
are two or three references to a command or statement in as many manuals; 
and although good examples and required or optional parameters are pro¬ 
vided, we tended to look up all the references just to make sure we 
didn't miss anything. Some users said the documentation was written 
for people who already knew about computers and in that respect it was 
too technical. Better organization and more thorough explanations of 
system usage would probably increase the usefulness of the documentation. 


MAINTENANCE 

IBM provides maintenance contracts charged on a monthly basis. Service 
will be provided on an as-needed basis without regularly scheduled pre¬ 
ventive maintenance. Engineering changes would also be automatically 
applied to the system. About half (three) of the users we talked to did 
have hardware problems with the system. 


TRAINING 

The system is shipped to the user ready for his installation of both the 
software and hardware. IBM does offer for no-charge one-day operator 
training sessions for both hardware and programming. The toll-free 
hot-line is geared to application support. 


USER COMMENTS 

. Vocumentation is adequate., but you need a baste understanding of a 
computer to use tt. Training: plugged it in and ran it. 

. Vocumentation is not descriptive enough. I have to go to too many 
references. 

. Vocumentation is good to excellent. Training was not required. 

. We've had super service from IBM representatives. That's the 
best part of the system. Training was reatly good. 

. IBM software support is excellent. They have a hot-line that’s 
terrific. 
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SUMMARY OF USER COMMENTS 


Using names supplied by the Association of Computer Users, we contacted six 
users of the IBM 5120, (Although asked/ IBM declined to provide us with the 
names of current users we could interview,) The users we surveyed had the 
system from two months to one year and were using it for a wide range of 
applications including standard accounting procedures, financial reporting, 
compiling budgets and reports, inventory control, cost estimating and some 
mathematical applications. Most of these firms were small manufacturers, one 
was an industrial bank and one was a health services agency. Two to five in¬ 
dividuals in these companies used the 5120 an average of five hours a day, 
five days a week. 

Before buying the 5120 most of the users had evaluated the range of better 
known computer systems including those manufactured by Cromemco, DEC, 
Honeywell, Phillips, Wang and NCR. Some of their reasons for choosing the 
IBM were software supplied by IBM, IBM's service network and price. 

The standard hardware configuration was 32K central memory, 2.4 megabyte 
floppy disk drives, and the Model 12, 120 character-per-second printer. One 
user had 64K central memory and another user had IBM's communications attach¬ 
ment. Overall, the hardware was reliable but three of the users had problems 
that included clogged disk drives, power supply failures and lost data and 
memory. These users felt IBM gave tremendous service but one individual said 
they were "prompt but ineffective in diagnosing problems." 

Only two of the users were developing and maintaining their own programs 
in-house. The others had IBM's BRADS II and other IBM supplied application 
packages. Generally, these people found BRADS II satisfactory, although one 
user said his firm was growing too fast for the software and another user felt 
he could "do better programming on his own, but for people who don't know 
programming, BRADS is fine." Users said that while they might have some 
problems with the software, IBM's software support was excellent. 

IBM's documentation was viewed by some users as "okay" or "pretty good." 

Others said it was "not the best," and that they had to go through too many 









manuals or already have a basic understanding of coir\puters to use them* But 
several users said IBM’s hot-line resolved their questions when the docu¬ 
mentation didn’t. 

The users liked IBM’s implementation of BASIC and one user said that, "It was 
incredibly powerful." They felt its advantages included string and matrix 
operations and that it was interpretive. One user thought it was a bit 
"clumsy" because he could not "invoke system commands" or have "multiple 
statements on a line." When asked about system speed the users' consensus 
was that it was "suitable for their applications." One user did say that it 
was very slow for some disk accessing, especially when the OPEN and ALL 
commands were invoked. 

The 5120's keyboard was considered "excellent" and users especially liked the 
ten-key numeric pad and programmable keys. The screen, on the other hand, was 
too small for most of the users; though one user said, "It's not as tiring as 
people might think." Most of the users felt the printer was too slow and the 
"bottleneck" of the system. Users did agree that it was dependable. 

All the users had just the two disk drives and for their applications 2.4 
megabytes was "adequate." For one user though, not being able to expand to 
hard disk was a serious drawback of the 5120. All but one user had 32K 
central memory and found that for the most part, it was big enough for their 
application programs. One of these people said it was occasionally a problem 
and when core was overloaded, he found conversion errors in his results. 

For some of these users, the 5120's rigid configuration was a serious handicap. 
They wished they could add hard disk or terminals or that there was an alter¬ 
native to the small screen. This was discouraging too because there was a 
big jump in price to another larger IBM system. The keyboard and BASIC were 
positive aspects of the system while the slow print speed and small screen 
size generally hampered usage of the 5120. These users did like the IBM 5120 
despite these drawbacks. Asked for their overall evaluation of the 5120, the 
users we surveyed said it was a good system and "for the money it's excellent." 


22 




CONCLUSIONS 


The IBM 5120 is a compact and friendly little system. Its fast times on the 
CPU-intensive program with square root and exponentiation show it has good 
intrinsic mathematical functions but the poor showing on the alternate CPU- 
intenstive and the scientific/engineering programs indicate that its overall 
computational ability is weak. The 5120 also came in with some of the slowest 
systems we have tested on all of the other benchmark runs. 

Outstanding features of the 5120 are IBM's image based on solid user support, 
a versatile and high quality keyboard and a powerful BASIC with many matrix 
operations. Additionally, IBM furnishes many application programs but imple¬ 
mentation and modifications are left to the user. The 5120 is not a turnkey 
product and a user could incur extra expense getting packages on-line. The 
potential buyer must also keep in mind that the system cannot be expanded and 
he must be doubly sure of his company's projected growth. 

The 5120 is encumbered somewhat by its small screen and the slow printer. 

The screen size is less of a problem though than the printer. Although it 
is dependable it is probably packaged with the wrong system since it turns 
out to be a serious bottleneck of system throughout. 

The 5120's good features outweigh its drawbacks but the strong points of 
the system will depend entirely on the user's applications. Since it is 
being used mainly in small firms for standard business procedures, software 
packages and size of the data base become key concerns. IBM does provide 
software and indirect software support, but the software's usefulness will 
be based on variables such as the firm's accounting procedures and users' 
knowledge of computers and programming. 

At $13,705 we feel that the 5120 is somewhat overpriced. It must be viewed 
as a simple, floppy based system without dynamic capabilities. The user is 
buying IBM's image which is backed by a solid service organization where 
users will find a consistency across IBM representatives. But depending on 
a user's computer background and procedures, program modifications of 
packages by a third party programmer might be necessary since IBM does not 
tailor packages for the users. 
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PREFACE 


This report on SD Systems 1 SD-200 is the second report in our continuation of 
Series X and 2. Included in this Series are systems designed mainly for 
single users and costing under $25,000. The SD is priced at $12,300, as 
tested, and can be expanded to a multi-user, hard disk based system. 

The heart of these reports is the comparative results of running five bench¬ 
mark programs on each of the systems under study/ programs which represent 
capabilities needed by users in an operating environment. The results of 
these benchmark runs provide comparative information which is simply unavail¬ 
able from any other independent source. The benchmark programs themselves 
have been designed to run without change on most small computer systems. 

Thus, differences in performance among systems can be attributed to dif¬ 
ferences in computing capabilities. 

In addition to the benchmark results, these reports contain information on the 
alternative configurations which can be assembled, internal and external 
storage and memory capabilities, languages available, the operating system, 
availability of application packages, and general comments on the ease of use 
of the system. Finally, a survey of users is conducted, and their comments on 
ease of use, relationships with hardware and software suppliers, problems en¬ 
countered, etc., are included in each report. The experiences of users add 
a dimension of reality to the technical details of the system. 


Information provided by manufacturers can often be difficult to interpret and 
sometimes misleading. While some of the potential buyers of microcomputers 
have some background with computers, the majority we've surveyed are buying 
their first computer, and often the personnel using it will not have had much 
direct experience with computers. We feel these reports are invaluable to 
experienced and inexperienced users alike by providing an unbiased assessment 
of some of the microcomputer systems on the market today. Our results, which 
are comparable across computer systems, and our observations of the system in 
a "real world" setting can help potential users intelligently select a system 
that is best for them. 
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EXECUTIVE SUMMARY 


The SD-200, priced at $12,300 as tested# consists of a 12-inch video display# 
a typewriter keyboard with separate numeric keypad, two Qume 8-inch floppy 
disk drives with 2 megabytes of formatted storage, two Z80A processors# 64K 
bytes of central memory, an S-100 bus and a RS232 interface. All of this is 
contained in a single desk-top unit with a Texas Instruments 810 150 character- 
per-second printer. The SD-200 offers expansion capabilities to five users, 
and up to 96 megabytes hard disk storage with the addition of SD's COSMOS 
operating system. 

• Compared to the 25 systems we've tested so far, the SD-200 performed 
very well on the I/O-intensive and Product Planning Model programs and 
in the middle of the systems on the other benchmark runs. 

• The operating system, SDOS, provides a full range of file and disk 
manipulation utilities. BASIC-80 (by Microsoft) allows both random 
and sequential file access. 

• SDOS, the SD Operating System, is CP/M (Digital Research operating 
system) compatible. As a result, the SD user has full access to 
the many software packages and languages developed for systems 
running CP/M. 

• With its two Z80A processors, the SD-200 is following the trend 
toward systems with multiple processors dedicated to separate tasks. 
However, SDOS and associated utilities do not take advantage of this 
design. One of the processors, used on the video board, is, in our 
opinion, being greatly underutilized. 

• We found the documentation hard to use, incomplete and poorly organized. 
Many of the users we talked to had similar complaints about the manuals 
and also felt that its language was too technical. SD does provide 
complete diagrams and text for their hardware and mechanical compo¬ 
nents, but this information could only be useful for very knowledgeable 
computer users concerned with the hardware aspects of the machine. 

• We surveyed 12 end-users of the SD-200 who reported that the hardware 
was generally reliable; some users experienced startup problems but 
the system was now running without problems. Service from the dealers 
was fair to good. 

The SD-200 is a microcomputer that provides some special hardware features and 
compatibility with a wide range of application software now on the market. The 
hardware is reliable and the service is good, though users can become too tied 
to dealers because of poor documentation. 
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THE BENCHMARK PROCESS 


The Benchmark programs were run using Microsoft's extended BASIC-80 under the 
SDOS operating system. We tested the single desk-top unit which contained two 
double-density, double-sided disk drives (2 megabytes storage), a 12-inch 
video display terminal, an attached keyboard with separate numeric pad, 64K 
central memory, and the TI 810 printer with serial interface. The system 
utilities, operating system, BASIC-80 and the Benchmark programs were con¬ 
tained on one disk. 

The system was shipped to our offices in Boulder, Colorado, from SD Systems in 
Dallas. It was not immediately operational and two boards had to be replaced. 
Once new boards were snapped in the system was ready to go. It required no 
"personalization," although a unique user configuration is possible with the 
MAKSDOS command. A technical representative from SD Systems spent two days 
familiarizing us with the system and observing our benchmark procedures. 

Unfortunately, SD's documentation was not as polished as some we've seen, 
mainly because it assumes prior computer knowledge on the part of the user. 

Some confusion is caused by some command processes that are duplicated under 
different system modes. For instance, DIR (an "internal" command) and XDIR 
(a utility) both list the files, their extensions, amount of memory each used 
and total files and memory used, but DIR also lists extension attributes and 
XDIR lists these files in four columns while DIR lists them in one continuous 
column. Under the section on Special Purpose System Calls is not clear at all 
what the user must enter in order to use these calls. Streamling utilities and 
grouping together similar commands with a note to their differences and recom¬ 
mended usage, rather than providing only a cursory listing of system commands, 
would go a long way in helping the SD user. However, the hardware features of 
the system are well documented, and have text that accompanies complete dia¬ 
grams. We understand that SD is currently working on a revision of their 
documentation. 

We chose to use the system Text Editor instead of the BASIC-80 editing 
functions to type in the Benchmark programs, and because BASIC-80 is such a 
standard form of BASIC, virtually no modifications to our programs were re¬ 
quired. BASIC-80 is also interpretive and when we finished typing and 
editing, the programs were ready to be run. 
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We used the extended version (5.1) of BASIC-80 which has features not found 
in earlier versions such as variable names with up to 40 significant char¬ 
acters and double precision numbers. Other features include: 


• Error trapping capabilities along with the ability to trace execution 
of program statements, 

• Mathematical functions such as LOG, TAN, and absolute value, expo¬ 
nentiation, and floating point, 

• User defined functions, type conversion, including numeric to string 
and vice versa, logical operators, a COMMON command, chaining and 
merging of programs and CALLS to assembly language subroutines, 

• Structured language features: IF...THEN...ELSE, IF...GOTO, and 
WHILE...WEND, and 

• String, numeric, fixed point, and floating point constants and 
automatic and renumbering of lines. 


All programs were run with output to the CRT screen. For those programs having 
printed output, we changed all PRINT statements to LPRINT which directed out¬ 
put to the printer. The programs were entered, edited, and stored on disk. 

To execute, they were loaded into memory, the RUN statement typed in, and the 
stopwatch started when the carriage return was pressed. Timing was stopped 
when output was complete and/or the program terminated normally. 
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OVERVIEW OF PROGRAMS 


The benchmark program set consisted of: 

Speed Tests 

• A CPU-intensive job of varying parameters 

• An I/O-intensive job of varying parameters 

n Real Life" Problems 

• A scientific/engineering job 

• A new product planning problem 

• An accounts receivable generation, update and report 

Ease of Use Test 

• A script-based editing test 

SPEED TESTS: CPU-Intensive and I/O-Intensive Jobs 

Both the CPU-Intensive and the I/O-Intensive benchmarks were designed to test 
the speed of specific computing tasks that used repeated, short, individual 
operations. 

CPU-INTENSIVE JOB 

The short program executes a variety of calculations including addition, multi¬ 
plication, division, square root and exponentiation. The program runs through 
an iterative process N times, with "N" values of 500, 1000, 2000 and 3000. 


A - 1 
A - 2 
A - 3 
A - 4 


Variation; CPU-Intensive__Alternate_Runs___(A5-A8) 

This program performs the same number of calculations as the standard CPU- 
Intensive run but without exponentiation and square root. 


Results: N = 500 



39.6 

seconds 

N = 1000 

1 

minute 

17.4 

seconds 

N = 2000 

2 

minutes 

23.0 

seconds 

N = 3000 

3 

minutes 

48.8 

seconds 
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^ A - 5 

A ~ 6 
A - 7 
A - 8 


I/O-INTENSIVE JOB 

This run stores numbers from 1 to N on disks and retrives the first 50 of 
them in a factorial fashion (for example, a total of 1276 reads following 
3000 writes). Several combinations were run with "N" values of 500, 1000, 
2000 and 3000. 


B - 1 
B - 2 
B - 3 
B - 4 


11 REAL LIFE 11 PROBLEMS: Scientific/Engineering, New Product Planning, Accounts 

Receivable Generation 

The next three benchmarks were designed to test the running time of actual 
programs that the user might want the computer to perform. 


Results: 

N = 500 

1 

minute 

00 

• 

r- 

seconds 


N = 1000 

1 

minute 

15.0 

seconds 


N = 2000 

1 

minute 

30.9 

seconds 


N = 3000 

1 

minute 

49.3 

seconds 


Results; 

N = 500 

11.0 

seconds 


N = 1000 

20.4 

seconds 


N = 2000 

39.1 

seconds 


N = 3000 

57.8 

seconds 


SCIENTIFIC/ENGINEERING 

This program solves a system of linear equations, using the Gauss-Jordan 

method of elimination. The program sets up the following system of "N" 

equations with "N" unknowns: 

O.lx., + 0.1x_ + O.lx,, + • . . + O.lx -0.2 
12 3 N 

O.lx + 0.3x + 0.3x. + . . . + 0.3x - 0.4 
1^3 N 

O.lx^ + 0*3 x 2 + 0-5x 2 + . . . + 0*5x n = 0.6 


O.lx^ + °* 3x 2 + ®*^ X 3 + 


+9 ‘ 9x n 


10.0 
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To show that the run has been executed successfully, the values of x^, x 2 , and 

x are printed at the end of the execution. 

N 


C - 1 


Results: 


17 minutes 42.8 seconds 


Variation: C-l Alternate_Run_.(C-lA) 

This program performs the C-l run with a smaller number of equations and 
unknowns (35 equations/unknowns as compared to 50 in the larger run). 


C - 1A 


Results: 


6 minutes 25.9 seconds 


NEW PRODUCT PLANNING PROBLEM 

This program models the relationship between product production costs and 
profitability over the range of the next four years. A baseline run is 
established and several parameters are varied in a "what-if" mode on subse¬ 
quent runs. Program output is printed in a standard report format of report 
line items across column years. The model's display line items are: 


- Units Sold 

- Selling Price 

- Revenue 

- Raw Material 

- Direct Labor 

- Packaging 


- Distribution 

- Gross Profits 

- Fixed Costs 

- Net Before Taxes 

- Taxes Payable 

- Net Income 


C - 2 


Results: 


10.5 seconds 
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Variation; 


tc~2A) 


This run reports the timing for the New Product Problem when results are 
routed to the printer for hard copy output. 


C - 2 A 


Results; 


40.9 seconds 



ACCOUNTS RECEIVABLE GENERATION 

In this job, an accounts receivable file of 50 records is created. Each 
record has 10 fields: customer number, salesman number, year-to-date sales, 
prior month sales (five fields), payments and credit limit. The file is up¬ 
dated randomly 10 times by customer number for sales amounts and payments. 

A report is displayed with billing detail, including company, salesman, year- 
to-date sales, credit limit, amount outstanding and sales by month. 


C - 3 


Results: 


6 minutes 16.4 seconds 


Variation: C-3 Using Printer (C-3A) 

This run reports the timing for the accounts receivable problem when results 
are routed to the printer for hard copy output. 


C 



3A 


Results: 


7 minutes 3.6 seconds 
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EASE OF USE TEST 


The Ease of Use Test is a script-based benchmark specifically designed to 
compare all editors with respect to ease of use. This comparison is accom¬ 
plished by starting with a nine-line file f changing it to an interim form (in 
effect, editing in all the errors) and then changing the file back to its 
initial form. These changes test the editing capabilities when making the 
errors as well as when correcting them. 

The editing tasks are: 

• Line deletion 

• Line insertion 

• Line appendage 

• Change/Addition/Deletion of unique words in a line/string 

• Change/Addition/Deletion of non-unique words in a line/string 

• Change/Addition/Deletion of unique characters (including spaces 
embedded in and not embedded in words) in a line/string 

• Change/Addition/Deletion of non-unique characters (including 

spaces) in a line/string 


E - 1 


Results: Approximately 208 keystrokes were required to edit 
the nine-line test file. 


Cormen£: The Ecu»e oh U&e £e&£ uxt6 done ui£ng BAS1C-S0edlton. 


12 






SD-200: PRICING COMPONENTS 


COSTS 

SD-200 (as tested) . $12,300 

SD-200 includes; 

. Single desk-top unit 
. Two Z80A processors 

. Two 1 megabyte 8-inch Qume floppy disk drives 
. 64 k bytes central memory 

. Typewriter keyboard with separate 10-key pad 
• 12-inch screen with reverse video 
. One serial and one parallel input/output ports 
. TI 810 printer with serial interface 


. CBASIC 

. Microsoft BASIC-80 
Components 

SD-200 (without printer) ... $ 9,700 

TI 810 printer with serial interface . $ 2,250 

Microsoft BASIC-80 . $ 350 


OUR OBSERVATIONS 

The SD-200 is marketed through SD's network of dealers in the United 
States and abroad. Dealers provide training for both the hardware and 
software. 


USER COMMENTS 

. 1)5 I had It to do all oveA again I'd buy the same thing. 

. We'ae veny happy with the. system; It was simple, to Implement. 

. We woae out the disk cbilves, but got excellent seAvlce. I Like the 
peAfaoAmance ofa the machine veny much. Speed l 6 a drawback but that 
will be taken cane oft when we get a hand disk. 

. The SV Is good ; It’s netiable. Probably a little expensive ion 
what's on the market, but I'm not sonny I bought It. 
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SD-200: HARDWARE COMPONENTS 


CENTRAL UNIT .... The SD-200 is a single, metal encased, desk-top unit which 

includes two Quine 8" floppy disk drives for 2 megabytes 
on-line storage, a 12-inch video display, and a typewriter 
keyboard with separate numeric pad. With the addition of 
the COSMOS operating system it can have 4 terminals added 
to it with serial interface and up to 96 megabytes hard 
disk storage. 


CPU Memory: The SD-200 comes with 64K central memory which can be 

expanded up to 256K after adding the COSMOS operating 
system. 


CRT/Keyboard: The 12-inch video display is driven by a video display 

controller board with its own Z80A processor. The key¬ 
board and ten-key numeric pad are attached to the unit. 


OUR OBSERVATIONS 


We found the system to be simple and easy to operate. The unit itself is 
solid and durable looking. The keyboard has a nice tactile touch that 
makes it easy for an operator to key-in by touch. A bothersome side- 
effect of self-contained units is the noise of the drives and fans at 
the operator's work station. The SD was no exception but users we talked 
to did not comment on the noisiness of the system. 

The implication of having a Z80A processor on the video display board is 
that the CPU can be used almost exclusively for processing and not be 
interrupted to refresh the screen or control I/O. It is also inherently 
flexible because it is programmable, yet the system does not provide 
cursor positioning or scrolling. For these reasons we feel the system 
has a potential that is not taken advantage of by the operating system 
and utilities. 


USER COMMENTS 


. If A iou>t. We can tell who oweA ua cohat tn no time. 

. It could be fatten.. It Atom down with one tenminal added, but it’A 
not a pfioblm, juAt iAAitating. It wouldn't do that ifi we had a haAd 
diAk. 

. We've had vefuj tittle haAdwane trouble. 

. CentAal memory iA adequate. If A fiaAteA. than moAt we’ve looked at. 
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SD-200: HARDWARE COMPONENTS 




STORAGE 

SD's disk controller board, called Versafloppy XX, can handle up to four 
drives for a total on-line storage capacity of 4 million characters of 
information. Versafloppy XI is soft sectored and has IBM 3740 compatible 
formatting capability. It also performs cyclic redundancy error checking 
and can transfer data between any combination of media, that is, single¬ 
sided to double-sided, single-density to double-density, etc. 

By first incorporating the COSMOS (multi-user) operating system, a user 
can add from 32 megabytes to 96 megabytes hard disk. Price for a 32 
megabyte add-on package with Phoenix drives is $13,000. 


OUR OBSERVATIONS 

One of the special features of the SD is its expandability, providing 
flexibility and a long-term computer system to end-users. Several of 
the users did anticipate needing hard disk capability soon, but for 
the majority, 2 megabytes of storage was adequate for their needs. 

Users found the drives to be reliable and requiring very little service. 


USER COMMENTS 

. It'* won*t fieotune t* it* lack ofi *tonage capacity, it’* not de*igned 
ioti a u*en u*ing -it a* much a* we do. 

. Data *tonage i* okay now, depend* on oun growth. 

. Two megabyte* i* line, * to tied a whole yean, ^on u*. 


15 














SD-200: HARDWARE COMPONENTS 


OTHER DEVICES 

Printer: Texas Instruments 810 

Bidirectional 150 character-per-second 
132 characters per line 
64 character ASCII set 
Dot matrix impact 

Many optional features are available such as a full ASCII 95-character 
set, European character sets, and line buffer boards. 


OUR OBSERVATIONS 

The TI 810 is an excellent microcomputer industry standard printer and 
the many users we have talked to have testified to its great reliability. 
It is further enhanced by the options offered by Texas Instruments. 


USER COMMENTS 

. Vfitnten. a zzmi to double. pfitnt and a kip, but the. Apeed Ia excellent. 
. The pfunteA Ia Quejxt. 
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SD-200: SOFTWARE COMPONENTS 


OPERATING SYSTEM, LANGUAGES, UTILITIES 


Operating System: 

SDOS 

Languages: 

BASIC-80 (as tested), CBASIC II, CIS COBOL and 
other CP/M compatible languages 

File Access Methods: 

Sequential, Random 

UTILITIES 


File Manipulation; 

For file management SDOS has system and 
utility commands that display file status in 

Hex and ASCII code, designate files as pro¬ 
tected, lists files and file extensions and 
renames and deletes files and copies files 
and file areas. 

System Management: 

System management covers I/O, disk and memory 
control. A user can software program baud 
rates, change I/O default devices, copy disks 
and the operating system, obtain disk status, 
and format, read and write disks. Through the 
SD Monitor the user can move, display, modify 
blocks of memory and make a RAM test. 

Debugging: 

Capabilities for debugging include input/ 
output control and examination of ports, 
examination of registers, setting break¬ 
points and single stepping through programs. 

OUR OBSERVATIONS 



The SD offers a full range of system and file management capabilities. 
Microsoft's BASIC-80 is fairly powerful and allows structured program¬ 
ming with random access an added plus. It is also interpretive which 
will facilitate program development; however, no matrix operation 
commands are available. 


USER COMMENTS 

. CBASIC and BASIC-80. .. veny cLii>c.ounage.d by both. CBASIC tt> too &Zom. 
. CBASIC Monk, 6 ntat mqJLI. 

. CBASIC U> nx.ce b&cauAe it't> portable.. 















SD-200: SOFTWARE COMPONENTS 


SD SYSTEMS SUPPLIED PACKAGES 

SD supplies a general business application package called Exchequer 
which includes; 

General Ledger 

Accounts Receivables/Payables 

Inventory Control and Invoicing 

Payroll 

Fixed Assets 

Cash Receipts 

Cash Disbursements 

SD's operating system is compatible with software developed for the 
CP/M operating system and SD supports many packages developed for 
special markets such as surveyor 1 s, CPA's, property management, sales 
invoicing, direct mailing, and the word processing package Word Star. 


OUR OBSERVATIONS 


We did not use Exchequer but obtained details about it from SD's 
brochure. Some of the subsystems' capacities are in the range of 
1500 customers and/or open accounts requiring 48K or 2000 customers 
with 64K. Specifications can be expanded by using more disks. Only 
one of the users surveyed had Exchequer and he felt that it was very 
basic. Three of the users had Word Star and reported they had no 
problems with it. 

We talked to a computer dealer who sells CP/M application packages and 
he estimated there are 500 CP/M compatible packages and ten languages 
on the market—a lot of flexibility for the SD user. 


USER COMMENTS 

. Bqj>£ fi&atuAd wosid psioc&>A£ng capab£tlty. 

. I tikd iriond StoJi si&aAoncibly weUt. 

. Wofid Sta/i g/iexvt. I tikz iX b&ttoA than Wosid Mcute/i. 
. CP/M doJu^vcutivM ojiz alt inlAeAablz. 
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SD-200: SOFTWARE COMPONENTS 


EDITOR 

SD's Text Editor is called from the system with the EDIT (and filename) 
command. A new file is opened and named at that point. It is line 
oriented and there are global search and change facilities, exchange 
old lines for new lines, merging of blocks or lines of text with other 
files and a command to inhibit display following certain commands for 
use with slow devices. A Q command ends the editing session and auto¬ 
matically saves the edited material. 

Under BASIC-80, the editor is line oriented with no global change 
capabilities. Editing is accomplished by typing the command EDIT 
followed by a line number. A series of subcommands are then used to 
move the cursor, display the lines, and insert, delete, find and re¬ 
place text. 


OUR OBSERVATIONS 

We found the system to be simple and easy to operate. The unit itself is 
solid and durable looking. The keyboard has a nice tactile touch that 
makes it easy for an operator to key-in by touch. A bothersome side- 
effect of self-contained units is the noise of the drives and fans at 
the operator's workstation. The SD was no exception but users we talked 
to did not comment on the noisiness of the system. 


USER COMMENTS 

. I umi Mond Stan ion zduttng. 
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SD-200: SUPPORT SERVICES 


DOCUMENTATION 

From an end-user's viewpoint we found the documentation hard to use. It 
contains the necessary information for using the utilities, doing a 
sysgen, linking, etc., but finding this information is a time consuming 
and arduous task. In our opinion, procedures are presented in a rather 
vague and unclear fashion. We agree with the users who felt that it was 
poorly organized as a resource for system usage. On the other hand, hard¬ 
ware details of the system are well documented with diagrams and text. 


MAINTENANCE 

The system is shipped to the user or dealer with a 120 day warranty which 
the user's dealer will honor. Any other service agreements are made 
between the dealer and user. 


TRAINING 

A five-day training course is given to dealers in Dallas who may bring 
along end-users. However training of the end-user is generally provided 
by the dealers. 


USER COMMENTS 

. Vocumentatlon li> h^ne; tsicu.Yu.ng Atunk, could do it out&elvet. 

. Documentation could be bettet. Ttalnlng wcu, halt, once a day h 0/L 
two weefu. 

. The whole &yi>tem documentation could be expanded. It'A Whitten hot 
people who alteady know a lot about computet 6. 

. The documentation lt> almost wotthletb. It tellt what the computet 
16 capable oh and doesn't tell how to get teAult* h fl0m the computet. 
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SUMMARY OF USER COMMENTS 


With names supplied by SD systems, we contacted twelve end-users of the 
SD-200. These firms included machine shops, manufacturers, wholesale dis¬ 
tributors, and several tax and bookkeeping services. The majority were 
using the SD for standard accounting procedures and inventory control, the 
machine shops were using it for job costing and scheduling. Two users were 
also using it for word processing and one user had mathematical applications. 
These users had the system from five months to a year and a half. About 
three people in each firm used the system an average of five hours a day, 
five days a week. 

The standard hardware configuration consisted of the 2 megabyte floppy disk 
drives, a TI 810 printer and 64K to 192K central memory. Over half the users 
were unaware of how much RAM they had and no one was using a hard disk. Other 
printers in use were the NEC Spinwriter, the Diablo and the Paper Tiger. 

Three of the firms surveyed had from 1 to 4 additional terminals. 



Hardware reliability for the SD was generally quite good. Some users reported 
some initial start-up problems but "once we were operational we haven't had 
any problems;" and others reported they had had no hardware problems whatso¬ 
ever. When service was required most users said that it was good, but two 
users rated hardware service as only "fair." 


The screen, keyboard, and printer were working very well and only caused minor 
inconveniences for three of the users. A typical comment was, "the keyboard 
and screen are fine, the printer is great." 

For data storage capacity these users generally felt 2 megabytes of on-line 
storage was "adequate," while two users were sure they would need a hard disk 
soon. The following comment sums up these users' storage requirements, "Data 
storage capacity is okay now, depends on our growth." 


The operating system was transparent to most of the users and very few of them 
made any substantive remarks about it. Three of the users didn't know which 
form of BASIC they were using but the rest were running their programs in 
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CBASIC and one user was using FORTRAN. Users answered only briefly when 
questioned about CBASIC, They said, "1 love it," or f, it works well," 

Very few of the users had purchased either SB’s or CP/M application packages. 
Three users had Word Star and one of them also had Exchequer. These users 
liked Word Star and the user with Exchequer thought that it was very basic. 
Another user was quite happy with his SD but said/ "CP/M derivatives are all 
miserable." 

The users with four additional terminals didn’t have all of their programs 
on-line yet and planned on using their terminals for data-entry or inquiries. 
The user who had one additional terminal said his system did slow down but not 
enough to be a problem. In general, these users felt system speed was "fine" 
and that the SD "saved them time." 

Most of the users we surveyed did not like SD documentation, but one user (out 
of the 12 surveyed) said the documentation "was fine, and written well." Some 
criticisms of the documentation were that it was too technical, told what the 
computer could do but didn't tell how to get it to perform these functions, 
and that it takes a long time to find answers to their questions. Most of 
the users were happy with the software support they received from their third 
party programmers, but one user felt their support was only "fair to poor, and 
he really had to get on them to get things done." 

Despite any drawbacks users felt the SD-200 had, they were generally happy 
with their systems and, except for the users who would soon need hard disk 
capability, the capacity of the systems fit their size and filled their appli¬ 
cation needs. For these users it had been an easy system to implement and 
simple to learn and to operate. The hardware was proving to be reliable and 
service was good, as were user-dealer relationships. Here are some final 
comments from two pleased SD users. "If 1 had to do it all over again, I'd 
buy the same thing." and, "It's not that hard to learn, it's doing everything 
we've taken the time to set it up to do." 
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CONCLUSIONS 


The SD-200 was a solid performer in our benchmark programs. Running in 
BASIC-80 the times were right in the middle of the other 25 systems tested 
so far, and among the fastest for the I/O-intensive and New Product Planning 
Model programs. 

It is designed as a single-user system but is easily expandable to five 
users, 96 megabytes hard disk and 256K central memory. The end-users we 
contacted had found a good match between the system and their applications, 
and found the hardware and service to be reliable and good. 

The SD-200 operating system is CP/M compatible which makes an enormous variety 
of software packages and languages available to the SD user. Even if the 
packages turn out to require modifications, they cut programming expenses by 
avoiding total custom software. 

With its two Z80A processors the SD has the potential of being a powerful 
system but we didn't feel the operating system was designed in a way that 
optimized the SD's hardware features; and without more complete documenta¬ 
tion, it would take a very knowledgeable user to fully utilize system features. 

On the plus side, the ability to expand the SD-200 to a multi-user system and 
the ability to add a hard disk are the outstanding features of the system and 
contribute to its versatility. With these expansion capabilities and the 
software components that are available through its CP/M compatible operating 
system, the SD is a good all-around computer system. The SD's performance 
on our benchmark runs indicate that it is a capable performer for both 
business and math or engineering applications, and we feel it is a micro¬ 
computer worth considering for small and growing businesses. 
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PREFACE 


The Altos ACS8000-15 and ACS8000-6 microcomputer systems are the subject of 
our fourth report in this series of Benchmark Reports- This series, the con¬ 
tinuation of Series 1 and 2, evaluates systems designed principally for single 
users and costing under $25,000. 

As our experience has grown (this is the 28th system covered by ACU in this 
price range), we often reflect on the variety of approaches we've seen computer 
manufacturers take in "solving" the business data processing "problem." We've 
seen integrated systems, multi-vendor component systems, "souped up" small 
systems, "toned down" larger systems, floppy-based systems, hard disk capabili¬ 
ties, systems using similar operating systems and processors, and so on. Yet, 
even with all of these differences, we've seen many similarities in system 
architecture, marketing philosophy, and in many other areas. 

With such diversity abounding in the computer field, many prospective purchasers 
(especially "first-timers") are finding themselves overwhelmed by the task of 
sorting through all of the information presented. Though manufacturers are 
happy to provide information about their system, it can often be difficult to 
interpret and sometimes misleading. We feel these Benchmark Reports bridge 
this "information gap" by providing an unbiased assessment of some of the 
microcomputer systems on the market today. Our results, which are comparable 
across computer systems, and our observations of the system in a "real world" 
setting, can help experienced and inexperienced users alike in intelligently 
selecting a system that is best for their particular needs. 

The heart of these reports is the comparative results of running five benchmark 
programs on each system under study. These programs are designed to test capa¬ 
bilities needed by users in an operating environment. The results of these 
benchmark runs provide comparative information which is simply unavailable 
from any other independent source. Also contained within these reports is 
information on alternative configurations which can be assembled, internal 
and external storage and memory capabilities, languages available, the 
operating system, and the availability of application packages. Finally, a 
survey of users is conducted, and their comments on ease of use, relationships 
with hardware and software suppliers, problems encountered, etc., are included 
in each report. 
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EXECUTIVE SUMMARY 


The Altos ACS8000-15 as configured for our tests consisted of a Z-80A processor, 
208 kilobytes of main memory, dual single-sided double-density floppy disk 
drives (one megabyte total), and one parallel and six serial 1/0 ports. Peri¬ 
pherals are not a standard part of the Altos system "package," but for our tests 
we used a Texas Instruments Model 810 printer and a Hazeltine 1420 CRT terminal. 
Total cost of the system was $9,875. With the addition of a 14.5 megabyte hard 
disk drive, the system becomes the ACS8000-6 (priced at $14,375). 


• The Altos ACS8000 series of microcomputer systems are based on a single 
board technology. Rather than separate boards for the processor, memory 
and disk controller plugged into a data bus, the ACS8000 uses one board 
which contains all of these components. All of the IC’s (Integrated 
Circuits) are fully socketed so that chips can be easily replaced. 

# The ACS8000 systems are not "packaged" by Altos with a specific ter¬ 
minal and printer. This task must be done by the user, or, as is most 
often the case, by the dealer. 

* Perhaps one of the nicest features of the Altos ACS8000 systems (in our 
opinion) is the numerous storage upgrade paths available. Starting 
with the low cost ACS8000-15 which has dual eight-inch floppies, the 
user may add hard disk drives in 10, 14.5, or 29.0 megabyte increments. 
In addition, two more floppy disk drives or a 13 megabyte magnetic tape 
cartridge drive may be added. The system can include a total of 2 hard 
disk drives, four floppy disk drives, and a tape cartridge drive. 

• The ACS8000-15 comes with 208 kilobytes of memory partitioned into four 
48 kilobyte user areas and a 16 kilobyte system area. When equipped 
with a multi-user operating system, the machine can handle up to four 
concurrent users. In this report, we tested the ACS8000-15 as a single- 
user system only, by using the single-user CP/M operating system. 

# There is a wide variety of languages available for the ACS8000 including 
BASIC, Pascal, FORTRAN, COBOL, APL, and PL/1. In addition, Altos offers 
asynchronous, synchronous, and networking communications software plus 
some word processing packages. Other business application software is 
available from Altos vendors and other firms. 

• The users we contacted in our survey were primarily characterized as 
"first-time" and/or "turnkey 11 users. They bought their Altos system 
from a dealer as a total packaged system and were generally quite 
pleased with the system’s performance. 

The Altos ACS8000-15 provides the business user with a low cost entry into 
computerized data processing. With easy expansion of disk storage capacities, 
a multi-user capability, and a vast amount of readily available software 
already on the market, the Altos ACS8000 systems can offer many businesses 
the computer "power" they need. 















BENCHMARK 


SYSTEM: ALTOS ACS8000-15 

PRICE AS TESTED: $9,875 


TOTAL TIME 
Mm. Sec. 


CPU INTENSIVE 


500 

1000 

2000 

3000 


500 

1000 

2000 

3000 


I/O INTENSIVE 


N = 1000 


N = 2000 


N = 3000 


REAL LIFE” PROBLEMS 


Benchmark 

Number 


TOTAL TIME 
Mm. Sec. 


SCIENTIFIC/ENGINEERING 


NEW PRODUCT PLANNING 


ACCOUNTS RECEIVABLE 


NUMBER OF KEYSTROKES REQUIRED 
SUBJECTIVE JUDGMENT . 


*The timings shown here are for Altos' floppy based ACS8000-15; see 
pages 9,11 and 12 for the faster timings with the hard disk model. 
Also, all timings shown here are "with compile" times, i.e., compile 
plus run times. See the following pages for "run only" times. 
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THE BENCHMARK PROCESS 


All benchmarks were run using Microsoft BASIC-80 (version 5.2) under the CP/M 
operating system (version 2.10). The Altos ACS8000-15 is configured with a 
Z-80A processor, 208 kilobytes of main memory, two single-sided double-density 
floppy disks (1 megabyte total), and one parallel and six serial I/O ports. In 
addition, the system we tested used a Texas Instruments Model 810 printer and a 
Hazeltine 1420 CRT terminal. With the addition of a 14.5 megabyte hard disk 
drive, the unit becomes the ACS8000-6. We tested the system at Altos' plant 
in San Jose, California. 

CP/M, a widely used operating system for Z-80A based systems, requires some 
personalization (informing the software of the hardware configuration available) 
before use. This was done for us by Altos personnel prior to our arrival, but 
previous experience by our team with the CP/M personalization routine has shown 
that this is not a difficult process (given average or better documentation). 

In most cases, unless the user plans on programming in-house, this personali¬ 
zation will be done for the user by the OEM from whom the system and programs 
are purchased. 

Before the benchmark programs could be run, some modifications were needed to 
adapt them to Microsoft's BASIC-80. Typically, the major differences in ver¬ 
sions of BASIC involve input/output statements, and BASIC-80 was no exception. 

Our familiarity with BASIC-80 (we've seen it on a number of other machines), 
made the modification process an easy one. We've always felt that the BASIC-80 
Reference Manual is a helpful, easy-to-use reference guide, but should not be 
treated as a learning tool by novice BASIC programmers. The manual is well 
laid out with cross-referencing between statements and numerous examples pro¬ 
vided, though we're not sure there are ever enough examples given in reference 
manuals. 

BASIC-80 is a widely used version of BASIC largely due to its compatibility 
with the CP/M operating system. Some of its programming features include: 

• IF ... THEN ... ELSE and WHILE ... WEND statements that allow some 
structured programming. 

• Automatic program numbering facility as well as a renumbering facility. 
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• Assembly language subroutine calls. 

• Direct (or immediate) execution of statements. That is, if you type 

in a BASIC statement without a line number, it will execute immediately. 

A criticism of BASIC-80 we have had in the past is that it does not do syntax- 
error checking as the statements are entered, but rather it detects the errors 
as the program executes. We must admit that this feature is not often found, 
but when it is available, it greatly facilitates program entry and development. 

To run the benchmark tests, we used the BASIC-80 interpreter/editor to enter 
and debug the programs. We then compiled the programs using Microsoft's 
BASIC Compiler which produces a relocatable file (REL file). This REL file 
is then operated on by Microsoft's LINK-80 program which creates a loadable 
object code file (the file that is actually put in memory and executed). This 
two-step process is rather time consuming (an average of 20 seconds to compile 
and 2 minutes to link), but is greatly eased by the ability to test and debug 
the programs interactively (using the interpreter) before generating the com¬ 
piled code. When we repeated the compile-link procedure using the hard disk, 
we found the average time cut approximately in half by the hard disk's greater 
speed and capacity. 

All programs were run with output to the screen. For those programs having 
printed output, a control character (Control-P) is all that is required to 
route output to the printer. The programs were loaded into memory, and 
timing was started on entry of a carriage return and stopped when program 
output was complete. We report both "with-compile" (using the floppy disk 
during the compile/link phase) and "run-only" times so that the user might 
have both "production" and "program-development" times (they are the same in 
an interpretive environment). Which timing is of primary importance will of 
course depend on the particular application the user has in mind. 
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OVERVIEW OF PROGRAMS 


The benchmark program set consisted of: 

Speed Tests 

• A CPU-intensive job of varying parameters 

• An I/O-intensive job of varying parameters 

"Real Life" Problems 

• A scientific/engineering job 

• A new product planning problem 

• An accounts receivable generation, update and report 

Ease of Use Test 

• A script-based editing test 

SPEED TESTS; CPU-Intensive and I/O-Intensive Jobs 

Both the CPU-Intensive and the I/O-Intensive benchmarks were designed to test 
the speed of specific computing tasks that use repeated, short, individual 
operations. 


CPU-INTENSIVE JOB 

This short program executes a variety of calculations including addition, 
multiplication, division, square root and exponentiation. The program runs 
through an iterative process N times, with "N" values of 500, 1000, 2000 and 
3000. 


A - 1 

Results: 

N = 500 

With Compile 

2:24.2 

Run Only 

20.7 

A - 2 


N = 1000 

2:43.5 

41.0 

A - 3 


N ~ 2000 

3:25.3 

1:21.8 

A - 4 


N = 3000 

4:05.9 

2:02.4 


Note.: Thu pKOQfum doeA not uaz cUaIza (except tn the. compete. phaAe.), ao 
the. A CS8000-15 and A CSS000-6 timeA one. the. Acume.. 

VaAtatton: CPU-Intensive Alternate Runs (A5-A8) 

This program performs the same number of calculations as the standard CPU- 
Intensive run but without exponentiation and square root. 


e 


























With Compile 

Run Only 

A - 5 

Results: 

N « 

500 

2:06.0 

2.6 

A - 6 


N = 

1000 

2:08.4 

5.0 

A - 7 


N = 

2000 

2:13.1 

9.7 

A - 8 


N « 

3000 

2:17.8 

14.7 


Note.: This pxogxam does not use disks {except tn the compile phase ), so 
ACSS000-15 and A CSS000-6 tones axe IdenticaZ. 

I/O-INTENSIVE JOB 

This run stores numbers from 1 to N on disks and retrieves the first 50 of 
them in a factorial fashion (for example, a total of 1276 reads following 
3000 writes). Several combinations were run with "N" values of 500, 1000, 
2000 and 3000. 





With Compile 

Run Only 

B - 1 

Results: 

N = 500 

2:33.9 

28.2 

B - 2 


N = 1000 

2:39.2 

33.5 

B - 3 


N = 2000 

2:49.3 

43.6 

B - 4 


N = 3000 

3:01.7 

56.0 


Note: When the haxd disk was used, Run Only times wexe 13.3 seconds, 

17.1 seconds, 24.0 seconds, and 31.1 seconds, xespectively. 

"REAL LIFE" PROBLEMS: Scientific/Engineering, New Product Planning, Accounts 

Receivable Generation 

The next three benchmarks were designed to test the running time of actual 
programs that the user might want the computer to perform. 

SCIENTIFIC/ENGINEERING 

This program solves a system of linear equations, using the Gauss-Jordan method 
of elimination. The program sets up the following system of "N" equations with 
"N" unknowns: 
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O.lx^ + 0.1x 2 + 0.1x 3 + 


+ 0.1x N = 0.2 


O.lx, + 0.3x + 0.3x + . . . + 0.3x„ =0.4 

12 3 N 


O.lx^ + 0.3 x 2 + 0.5x 3 + . 


+ 0.5x n = 0.6 


O.lx. + 0.3x_ + 0.5x_ + . . . + 9.9x % , = 10.0 
12 3 N 


To show that the run has been executed successfully, the values of x , x and 

X ^ 

x^ are printed at the end of the execution. 




With Compile 

Run Only 

C - 1 

Results s 

7:54.5 

5:39.3 


Note: This pxogxam does not use disks (except tn the compile phase), so 
ACS8000-15 and ACS8000-6 tunes axe Identical . 


Variation: 


C-l Alternate Run (C-IA) 


This program performs the C-l run with a smaller number of equations and 
unknowns (35 equations/unknown as compared to 50 in the larger run). 




With Compile 

Run Only 

C - 1A 

Results: 

4:18.9 

2:03.7 


Note : This pxogxam does not use disks (except In the compile phase), so 
ACS8000-15 and ACS8000-6 tunes axe Identical . 


NEW PRODUCT PLANNING PROBLEM 


This program models the relationship between product production costs and 
profitability over the range of the next four years. A baseline run is 
established and several parameters are varied in a "what-if" mode on subse¬ 
quent runs. Program output is printed in a standard report format of report 
line items across column years. The model's display line items are: 
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- Units Sold 

- Distribution 


- Selling Price 

- Gross Profits 


- Revenue 

- Fixed Costs 


- Raw Material 

- Net Before Taxes 


- Direct Labor 

- Taxes Payable 


- Packaging 

- Net Income 




With Compile 

Run Only 

C - 2 

Results: 

2:30.6 

8.3 


Note.: This ptogtarn doet> not me disks {except tn the comptle phase), so 
ACS8000-15 and ACS8000-6 times one Identical. 


Variation: C-2_Using_Printer (C-2A) 

This run reports the timing for the New Product Problem when results are 
routed to the printer for hard copy output. 




With Compile 

Run Only 

C - 2A 

Results: 

3:05.7 

43.4 


Note: This pnoQhxm doet> not me disks [except In the compile phase), so 
ACS8000-15 and ACS8000-6 times ate Identical. 



ACCOUNTS RECEIVABLE GENERATION 

In this job, an accounts receivable file of 50 records is created. Each 
record has 10 fields: customer number, salesman number, year-to-date sales 
prior month sales (five fields), payments and credit limit. The file is 
updated randomly 10 times by customer number for sales amounts and payments 
A report is displayed with billing detail, including company, salesman, 
year-to-date sales, credit limit, amount outstanding and sales by month. 




With Compile 

Run Only 

C - 3 

Results: 

10:41.5 

3:52.7 


Note: Using the hatd disk option, the Run Only time was 1 minute, 
35.1 seconds. 
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VoJUJXtion: 


C~3_Usin2_Pr±iite r (C-3A) 


This run reports the timing for the accounts receivable problem when results 
are routed to the printer for hard copy output. 




with Compile 

Run Only 

C - 3A 

Results: 

11:36.3 

4:47.5 


Note.: U&ing the. kan.d disk option, the Run Only time wcu> 2 minute6, 
33. 7 seconds. 


EASE OF USE TEST 


The Ease of Use test is a script-based benchmark specifically designed to com¬ 
pare all editors with respect to ease of use. This comparison is accomplished 
by starting with a 9-line file, changing it to an interim form (in effect, 
editing in all the errors) and then changing the file back to its initial form. 
These changes test the editing capabilities when making the errors as well as 
when correcting them. 


The editing tasks are: 

• Line deletion 

• Line insertion 

• Line appendage 

• Change/Addition/Deletion of unique words in a line/string 

• Change/Addition/Deletion of non-unique words in a line/string 

• Change/Addition/Deletion of unique characters (including spaces 
embedded in and not embedded in words) in a line/string 

• Change/Addition/Deletion of non-unique characters (including 
spaces) in a line/string 


E - 1 


Results: Approximately 208 keystrokes were required to edit a 
nine record test file according to the script. 


Comment: The M icnoAofit BASIC-80 editor ii not veny evident in teJm& 
o^ nequined keyitnokei, but it i 5 ecuy to uAe. The command 4 
one not dik kicuit to leann on. nmemben. 
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ALTOS ACS8000-15 AND ACS8000-6: PRICING COMPONENTS 





COSTS 


Altos ACS8000-15 (as tested, including software). $ 9,875 

Altos ACS8000-6 (with hard disk). $14,375 


The ACS8000-15 (as tested) includes: 

. Z-80A processor 
. 208 kilobytes of main memory 

. Dual single-sided, double-density floppy disk drives (1 MB total) 

• One parallel and six serial I/O ports 
. CP/M operating system 

. Microsoft BASIC-80 and BASIC Compiler 
. Texas Instruments Model 810 printer 
. Hazeltine 1420 terminal 

The ACS8000-6 (as tested) includes: 

. All of the above items 

• A 14.5 megabyte hard disk 

Components 


• ACS8000-15 (without terminal, printer, or software) $ 5,990 

• ACS8000-6 (without terminal, printer, or software) $10,490 

• Hazeltine 1420 CRT terminal $ 1,095 

• Texas Instruments Model 810 printer $ 1,895 

Storage Device Upgrades for ACS8000-15 

• Two single-sided, double-density floppy disk drives $ 2,000 

• Two double-sided, double-density floppy disk drives $ 3,000 

• 14.5 MB hard disk drive (with controller) $ 4,500 

• 29.0 MB hard disk drive (with controller) $ 5,500 

• 10.0 MB hard disk drive (with controller) $ 4,000 

• 10.0 MB hard disk drive (with controller) plus a 

13.0 MB magnetic tape cartridge drive $ 7,500 

• 13.0 MB magnetic tape dartridge drive $ 3,500 

Other Options 

• Rack Mount $ 100 

• Floating Point Processor $ 300 


OUR OBSERVATIONS 

Altos systems are priced without software (the software we used cost $895) 
and are sold primarily through a distributor/OEM network. Sales and ser¬ 
vice are handled by the OEM's and/or the larger distributors they buy from. 


USER COMMENTS 

. plexiAzd Mctfi thz £>yAtm ... and thz psuce.. 
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ALTOS ACS8000-15 AND ACS8000-6: HARDWARE COMPONENTS 


CENTRAL UNIT .... The Altos ACS8000-15 is a small, portable unit that easily 

fits on top of a conventional desk. Housed in the main 
chassis are the dual disk drives, the power supply, and 
the single circuit board. The system uses the Z-80A pro¬ 
cessor on a fully socketed circuit board for easy chip 
replacement. The ACS8000-6 consists of the same system 
as the "15" plus an additional box (about the same size 
as the main system) which houses the hard disk drive. 

CPU Memory: Both the ACS8000-15 and -6 come with 208 kilobytes of main 

memory which are partitioned into four user blocks of 48K 
each (16K is left for the system). Direct Memory Access 
(DMA) is standard on the systems (this allows the disk con¬ 
troller to access memory without going through the CPU). 

Terminal: The ACS8000 can use any standard "dumb" terminal that uses 

the RS232C interface. This flexibility offers the user a 
choice from a wide range of terminals on the market. 


OUR OBSERVATIONS 

The Z-80A microprocessor is a capable chip that is widely used in the 
industry. As a result of its popularity, there is a large amount of 
software that can be used on Z-80A based systems. 

The ACS8000 uses a single board for its processor, memory, and disk con¬ 
troller. With fully socketed chips, maintenance is easy. The absence of 
any standard type of data bus (say the S-100) does preclude the use of 
special purpose boards made by other firms (e.g., graphics boards, voice 
I/O boards, etc.). 

Though the ACS8000-15 and -6 can handle up to four users, we tested the 
system in a single-user mode'(by using the single-user operating system, 
CP/M). This multi-user capability was often cited for praise by the users 
we contacted in our survey. 


USER COMMENTS 

. The beAt fieatuAe tA ItA mutti-uAea capability . 

. The i>peed iA not too bad, though I muld tike, to a ee it Aun ^aAteA. 

. We wiAh m had moAe than 48K In the uAeA partition, but m can pAogfum 
abound that. 










ALTOS ACS8000-15 AND ACS8000-6: HARDWARE COMPONENTS 






STORAGE 

The ACS8000-15 is equipped with dual eight-inch single-sided double-density 
floppy disk drives. Total storage for the two drives is 1 megabyte. These 
drives are also available in a double—sided configuration. 

Several hard disk upgrade options are available for the ACS8000-15. The 
system can include an eight-inch 10 megabyte hard disk, a fourteen-inch 
14.5 megabyte hard disk (this makes the system an ACS8000-6), or a 
fourteen-inch 29 megabyte hard disk. 

A magnetic tape cartridge subsystem is also available on the ACS8000. It 
can be purchased as a stand-alone unit or as an integral part of the main 
chassis. One tape cassette will store 13 megabytes of data (equal to one 
formatted fourteen-inch hard disk platter). 


OUR OBSERVATIONS 

The ACS8000 user is presented with a wide variety of storage upgrade 
possibilities. In total, one ACS8000-15 system can be expanded to two 
hard disks, one magnetic tape cartridge, and four floppy disks. This 
would provide the user with 63 megabytes of disk storage and 13 mega¬ 
bytes of tape storage. (The second hard disk drive costs $500 less than 
the first because they share the disk controller). 

Surely it is in this area of disk storage capacities and price that we 
have seen the most dramatic changes in the microcomputer field. Employing 
"Winchester-type" technology (sealed unit with "floating" heads), the 
drives have become more durable, more dependable, smaller in size, and 
most importantly, less expensive. The eight-inch 10 megabyte drive used 
by Altos (made by Shugart) fits in the same space as an eight-inch floppy 
disk drive, holds ten times as much data, performs considerably faster, 
and only costs about $3,000 more. 

The users we surveyed seem'ed satisfied with their present storage 
capability and pleased with the possibilities of expanding their capacity 
when needed. Though we did not have a chance to test the tape cartridge 
system (one user we spoke to did have it), Altos reports a steadily in¬ 
creasing demand for systems with this feature. We feel this type of 
backup system is a good buy given the value of a business' database and 
the cost of alternative systems available on the market. 


USER COMMENTS 

. We've, had no pAobZe/nA utith ouA dJj>k btonage. ... <x nd the tape ciixve -os 
exeetZent. 

. We'/ie hoping 29 megabyte* m.Zl be enough . 

. OuA two ^topple* juit aaen’t enough. We wilt have to upgna.de. to a hand 

cU*k. _ 
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ALTOS ACS8000-15 AND ACS8000-6: HARDWARE COMPONENTS 


OTHER DEVICES 

Printers: 

. Texas Instruments Model 810 
. Many Others 

Accessories: 

. Rack Mount 

. Floating Point Processor 
. Prototype Board 


OUR OBSERVATIONS 

Nearly any printer can be interfaced to the Altos system, but for our 
tests we used the familiar TI Model 810 printer. A dependable, widely- 
used printer, the 810 offers programmable forms sizes, variable print 
densities, and upper/lower case character sets. 

To accommodate networking, an RS432 communications port is standard. 

This port supports 800 kilobits transmission speeds for inter-computer 
communications. 

The users we spoke to had a variety of printers and terminals connected 
to their system including devices by NEC, Centronics, Texas Instruments, 
Soroc, and Lear-Siegler. 


USER COMMENTS 

. Not a btnglz pfiobtm with. oua NEC pflint zfi. 

. OuA. Czntfionicb 774 pfiinteA ib gfizat. 

. We.'fie. not thfiitizd with oua Sofioc tzfiminaLb, but they ' fie. okay . 
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ALTOS ACS8000-15 AND ACS8000-6: SOFTWARE COMPONENTS 






OPERATING SYSTEM, LANGUAGES, UTILITIES 

Operating System: 

Language: 

Access Methods: 

Utilities: 

BOOS - 
CCP - 
PIP - 
ED 

ASM - 
DDT - 


OUR OBSERVATIONS 

The ACS8000-5 system we tested used the CP/M operating system and BASIC-80. 
All of this software is unbundled (priced separately). As is apparent, 
there is a wide variety of operating systems/languages available for the 
Altos system. In fact, Altos publishes a nearly 50 page index of operating 
systems, languages, and applications packages that can be used on the 
ACS8000 family of systems. 

The ACS8000-15 and -6 do offer multi-user capability and two of the 
operating systems listed above are multi-user systems (MP/M and OASIS). 

A number of the users we surveyed did have multiple user configurations 
and most expressed satisfaction. 


USER COMMENTS 

. CP/M kaj> W> faults ... but Wi> thz beAt. 

. BASIC-80 mat &cu>y to uAe.. We.'tie. xe.al happy Mith Zt. 


CP/M and HP/M (Digital Research), OASIS (Phase 
One Systems) 

BASIC-80, FORTRAN-80, COBOL-80 (Microsoft), Pascal 
(Sorcim), APL (Vanguard Systems), and others 

Sequential or random 

The CP/M operating system we tested contains the 
following subsystems: 

Basic Disk Operating System 

Console Command Processor 

Peripheral Interchange Program 

CP/M Text Editor 

CP/M Assembler 

Dynamic Debugging Tool 
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ALTOS ACS8000-15 AND ACS8000-6: SOFTWARE COMPONENTS 


ALTOS SUPPLIED PACKAGES 

Though Altos does not offer business applications, there is a large amount 
of software available to run on the ACS8000 systems. Altos does offer 
some communications and other software including: 

• Floating Point Processor (for Pascal and FORTRAN) 

• Word Star (Micro-Pro International) word processing package 

• Index Sequential Access Method (Efficient Mgmt. Syst. Co.) 

• Altos ASYNC package for asynchronous communications between an 
ACS8000 system and a remote computer system 

• Altos SYNC package (IBM 3780/2780 protocol) 

• Altos ALPACA package for inter-Altos communications 

• CP/NET networking package (Digital Research) 


OUR OBSERVATIONS 

The Altos Software Guide lists a number of business application packages 
available for the ACS8000 systems. The types of packages available include 
the "Big 5" (Receivables, Payables, General Ledger, Inventory, and Payroll), 
mail listing, cash disbursements, sort routines, word processing, and a 
variety of vertical market applications. In addition, there are database 
management systems and graphics packages available. 

The users we talked to were nearly all using their systems for accounting 
types of applications and a few were doing word processing tasks. In most 
cases, the user had bought a turnkey system and was not programming the 
Altos system in-house. 


USER COMMENTS 

. The A SYNC package te gneat. It allom te to tee any oft the terminate 
hooked to oun Mtote an on-line terminal Mirth the langen iy&tem. 

We can tnanAmit data {ilej> back and fionth and then tee Wond Stan to 
pnint them out. It'& neatly been doing the job {on te. 

. We like (JJond Stan. I t’r> the be6t. 
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EDITOR 

Under BASIC-80, the editor is line-oriented with no global change 
capabilities. Editing is accomplished by typing the command "EDIT" 
followed by a line number. A series of subcommands are then used to 
move the cursor, display the lines, and insert, delete, find, and 
replace text. 


OUR OBSERVATIONS 

When using the compiled version of BASIC-80, the programmer can use any 
text editor to create the source code because the compiler does check 
for syntax errors as it compiles. Alternatively, the programmer may 
create the source code using the interpretive BASIC-80 and its associated 
editor (that's what we did). Then the programmer can test and thoroughly 
debug the program before going through the lengthy compile/link process. 

We must admit that we think this combination (interpretive create/debug/ 
test followed by compile/link) captures the best of all worlds. It offers 
the ease of an interpretive environment for programming with the speed 
and efficiency of compiled code for application execution. 

The interpretive BASIC-80 editor we used does not detect syntax errors 
until program execution, and then finds errors one at a time as en¬ 
countered, rather than giving a summary list of all syntax errors. This 
means that a program will execute until a syntax error is found or normal 
termination occurs. 

When a syntax error is found, the line is placed in edit mode with the 
line number displayed. The programmer can then make the necessary change 
and re-execute the program. We feel that this approach to editing can be 
very time consuming for the programmer, especially if a syntax error occurs 
towards the end of a very long program. We would much prefer line-by-line 
syntax error checking during program entry, or at least syntax error 
checking before actual program execution. 

Nearly all of the users we contacted in our survey had bought their soft¬ 
ware from a third party (only two did any in-house programming). For that 
reason, we have no user comments on the BASIC-80 editor. 
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ALTOS ACS8000-15 AND ACS8000-6: SUPPORT SERVICES 


DOCUMENTATION 

The documentation used by our analyst consisted primarily of the CP/M 
manual, the BASIC-80 manual, and the Altos ACS8000 User's Manual. In 
addition, we received other documentation regarding various software 
utilities and technical hardware information. 


MAINTENANCE 

Service on the ACS8000 systems is done through Altos' distributor network. 
Any Altos vendor can offer service on the ACS8000 systems after sending a 
technician to Altos' maintenance training class. Prices and types of main¬ 
tenance contracts/coverage are left to the vendor's discretion. 

Software support is handled exclusively by the vendors or the systems houses 
that supply the packages. 


TRAINING 

Dealers are the primary source of training for the ACS8000 user. 


OUR OBSERVATIONS 

We are quite familiar with the CP/M and BASIC-80 manuals and have always 
found them to be very good reference manuals. As has been true of many 
other system's documentation we've seen, the novice user/programmer would 
be well advised to seek out more generalized "training-type" manuals and 
not depend on the reference manuals as learning tools. 

Of the users we spoke to, most were satisfied with the service they re¬ 
ceived from their dealers and nearly all praised the hardware reliability 
of their Altos system. As is often the case though, comments were varied 
concerning the documentation from the dealer for their application 
program(s) . 


USER COMMENTS 

. I wiAh theAe waA a good manual {on thoAe ofi uA who do not undeAAtand 
"computeAeAe.” Then we Mould not be to de.pe.nde.nt on the dealeA. 

. We’ve had fievo haAdwaae paoblemA, but u)hen they've occuAAed, the AeAvlce 
fanom ouA dealeA haA been good. 

. The documentation iA ao-ao. At ftlAAt, it waA mote than I could undeA¬ 
Atand, but now, theAe’A not enough InfioAmation. 
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SUMMARY OF USER COMMENTS 


Using names supplied by Altos, we contacted ten end-users of the ACS8000 
series of microcomputers. These firms included a radio station, three 
manufacturers, a wholesaler and a textbook firm. Their applications con¬ 
sisted primarily of word-processing and standard accounting. 

The firms in our survey had first evaluated systems manufactured by DEC, 

Wang, IBM, Radio Shack, HP, Data General, Ohio Scientific, North Star, and 
Alpha Micro. In almost half the cases, users had initially been considering 
a dedicated word processing unit, but felt the Altos system offered a 
"general purpose" system rather than a "single purpose" machine. Other 
reasons for buying the ACS8000 were price, flexibility, hard disk and multi¬ 
user capability, and the availability of languages other than BASIC. 

An average of three different people in each firm were using their Altos 
system eight hours a day, five days a week. In most cases, the interviewee 
had little previous background with computers. To them, the operating system 
was transparent as they were using "turnkey" packages and simply running their 
information through the system. Most of the firms had bought "off-the-shelf" 
packages (four had Word Star and rated it very highly) or other third-party 
software (only two users were doing some in-house programming). 

User hardware configurations varied somewhat with about half using a hard disk 
(14.5 or 29.0 megabytes) and two floppy disk drives while others had only the 
dual floppies. One user had the magnetic tape cartridge drive and thought it 
was excellent. Another user, in addition to employing the ACS8000 as a stand¬ 
alone computer, was using Altos’ ASYNC package to communicate with a time- 
share bureau computer. 

The users we talked to had from one to four terminals connected to their 
system and included such brands as Lear-Siegler, ACT, and Soroc. For one 
person, being limited to a maximum of four terminals was considered a draw¬ 
back of the ACS8000. Printers being used included NEC, Centronics, and Texas 
Instruments. 












Most users felt they had enough storage, though one user was going to have to 
add a hard disk. Another user noted that MP/M "divides the hard disk into 
three sections" and "uses more space than it should." Central memory size 
was generally regarded as just "adequate," but when a problem with program 
size did occur, chaining was used to "program around it." The 48K user 
partition was frequently cited as a limitation. 


Hardware reliability for these users was exceptionally good, with only one user 
reporting "terrible" service from the Altos dealer (this user also reported that 
software support from that same dealer was very good). Nearly all the other 
users we surveyed were also receiving good support from their suppliers. 


Feelings about documentation for the Altos system were, as usual, quite varied 
among the users to whom we spoke. One person suggested that if the documenta¬ 
tion were more complete, they would be less dependent on the dealer, while 
others reported not using the documentation at all. Some thought the docu¬ 
mentation was "easy to read" and "really pretty good," while others felt that 
it was "hard to read" and that it "didn’t fully explain all the functions in¬ 
herent in the system." 


The ten users we surveyed were all very pleased with their Altos system. They 
reported dependable hardware and good dealer service. Most were using CP/M 
and MP/M compatible software "as is" or with minor modifications. Many saw 
documentation as an area needing improvement, but they were overall, as one 
user put it, "delighted with the Altos system." 
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CONCLUSIONS 


The Altos ACS8000-15 reviewed in this report uses the popular Z-80A micro¬ 
processor and single-board technology. Rather than using separate boards, 
however, the processor, memory, and disk controller all reside on one board. 

The ACS8000 series of computer systems offer a number of disk storage ex¬ 
pansion paths using 10, 14.5, or 29.0 megabyte "Winchester-type" hard disk 
units. A 13 megabyte magnetic tape cartridge backup system can also be pur¬ 
chased. Many of the users we spoke to in our survey were quite pleased with 
the expansion possibilities of their ACS8000 system and most planned on 
purchasing more disk capacity as needed. We feel that the tape cartridge 
backup (at a cost of $3,500) is for many users a sound investment considering 
the cost of a business' database and the expense of alternative backup systems. 

The ACS800 systems are sold by Altos without peripherals and without software 
("unbundled"). Though this method leaves the user great flexibility in choosing 
terminals, printers, and software, it can burden the user with trying to find 
appropriate, compatible equipment. In most cases though, this problem is 
solved by the dealer or OEM who puts together a "packaged" system which in¬ 
cludes peripherals and software. 

The ACS8000-15 comes with enough memory and I/O ports to allow four concurrent 
users. This report covers the system configured for a single user, and a 
separate report (ACU's Benchmark Series Vol. 3.2, No. 10) covers the multi-user 
system. The multi-user capability was often praised by the users we surveyed. 

Though Altos itself does not produce software for the ACS8000 systems, there 
is an enormous amount available from other sources. The prospective ACS8000 
user has a choice of several operating systems, a number of different lan¬ 
guages (often several different versions of each), communications software, 
including IBM bisync emulation, and a large variety of applications software. 
Altos publishes a 45 page Software Guide which outlines the software available 
and provides the name and address of the vendor that offers it. 

In our opinion, Altos offers a dependable, low cost microcomputer system with 
easy system expansion capability. When combined with any one of a large 
variety of peripherals and software packages, the ACS8000-15 is a system the 
prospective business user should consider. 
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PREFACE 


This is our third report in the Continuation of Series 1 and 2 Benchmark 
Reports and covers the NEC Astra 205. This series evaluates systems de¬ 
signed principally for single-users and costing under $25,000. 

Many of our readers are buying their first computer, while others have had 
more experience in the computer field. Systems they have considered range 
from the "personal computer" to large multi-user systems, and configurations 
range from assembling multi-vendor components to integrated single-vendor 
turnkey products. The range of choices is wide and rapidly growing. 

These reports are valuable to experienced and inexperienced users alike by 
providing an assessment of some of the microcomputer systems available today. 
Our test results are comparable across computer systems and provide a basis 
for evaluating the vendors' hardware. Our observations of the systems in a 
"real world" setting, and our comments about software, can help potential 
users intelligently select a system that is best for them. There is no single 
"best" system. While we present price/performance information, performance 
is a multi-faceted concept which can only be evaluated in terms of user re¬ 
quirements. We can only tell you what the systems will do, not what they 
should be capable of doing in your business. 

The heart of these reports is the comparative results of running five bench¬ 
mark programs on each system under study. These programs are designed to test 
capabilities needed by users in an operating environment. The results of 
these benchmark runs provide comparative information which is simply unavail¬ 
able from any other source. Also contained within these reports is information 
on alternative configurations which can be assembled, internal and external 
storage and memory capabilities, languages available, the operating system, 
and the availability of application packages. Finally, a survey of users is 
conducted, and their comments on ease of use, relationships with hardware and 
software suppliers, problems encountered, etc., are included in each report. 

Our benchmark reports continue to be a significant resource for understanding 
differences among systems, their capabilities, maximum configurations, and 
the manufacturer's support and philosophy. 
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EXECUTIVE SUMMARY 


Priced at $11,950, the Astra 205 offers a member of features not ordinarily 
found in a small system. The hardware consists of the central unit mounted in 
the CRT, a 16-bit microprocessor, 128 kilobytes of memory, a detached keyboard, 
and dual 1.2 megabyte disk drives. The software consists of the operating 
system (Astra/OS) and many utilities. 

• The Astra 205 system we tested is based on a compiled Business BASIC 
which is similar in structure to COBOL. It is screen-oriented and 
includes features for controlling the cursor, editing of input fields, 
underlining, etc. 

• The Astra 205 is a relatively new product, and NEC was only able to 
provide us with two user names (along with four OEM's). As always, 
user satisfaction depends upon the service provided by local dealers. 

• NEC provides an extensive line of application software, and OEM's 
provide custom programming. Software created on the Astra 205 will 
also run on other Astra systems. Thus, a growth path is built into 
the series without having to redesign the software as computer 
operations grow. 

• The Astra 205 is an integrated system. In addition to the screen 
oriented features of the BASIC language, there are 27 function keys on 
the keyboard. They include editing keys (insert, delete, etc.), system 
control keys (log-on, interrupt processing, detach job, etc.), and user 
programmable keys. 

• The Astra 205 uses the same operating system as the multi-user versions 
of the Astra series. As such, there are probably more features avail¬ 
able than the average single-user installation can use. 

• Program development—the edit, compile, link, execute series—is time 
consuming. However, the features of BASIC which simplify writing 
screen-oriented applications help to offset this disadvantage. 

• Application documentation is well done, with illustrations of how to 
use the package. System and programming documentation, while exten¬ 
sive, is not always easy to use since most manuals do not have indexes. 
Also, they tend to assume a great deal of knowledge of computer archi¬ 
tecture and operations. 

Overall, we had mixed reactions as we used the Astra 205. The extended BASIC, 
while different from most we have used, had some very nice features. The 
operating system, while more complicated than required, also possessed some 
useful features. However, these complexities mean that the end-user can expect 
to have well designed screen-oriented applications. 











* The times reported here include compile plus run times. "Run Only" 
times are reported in the Overview of Programs and Results. 

** The Astra 205 does not have exponentiation or square root functions. 
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THE BENCHMARK PROCESS 


The benchmark programs were run on the NEC Astra Model 205 system, consisting 
of a 16-bit processor, 128 kilobytes of memory, dual 1,2 megabyte floppy disk 
drives (a total of 2.4 megabytes of on-line storage), CRT, keyboard, and a 
120 character-per-second dot matrix printer. In this single user version 
of the Astra line of computers, the central processor, memory, and controller 
boards are contained in the CRT unit. The keyboard, disk drives, and printer 
are detached units connected to the central unit via cables. The system will 
support an additional 128 kilobytes of memory (for a total of 256K), and two 
drives can be added (for a total of 4 drives with 4.8 megabytes of on-line 
storage). A 55 character-per-second NEC Spinwriter letter quality printer 
can be substituted for the dot matrix printer. 

The unit was delivered to our offices in Boulder, Colorado, where we assembled 
the components. NEC also provided their usual installation and testing service 
through their Denver based agent. After correcting a power supply problem in 
the disk drive, the system was operational and we proceeded with the benchmark 
process. A NEC representative spent two days with us, familiarizing us with 
the system, providing support for conversion of the benchmark programs to NEC's 
version of BASIC, and demonstrating features of the system. 

During the benchmark process our emotions ranged from frustration, to under¬ 
standing, to amazement. The frustration, as programmers, came because we were 
dealing with an integrated hardware/software "package" unlike any with which 
we have previously dealt. For example, the keyboard contains 27 special func¬ 
tion keys which control the system and applications and this took some getting 
used to. Also, the BASIC was very COBOL-like in its structure, so program 
conversion was more difficult than anticipated. 

However, after a few days with the system, we became comfortable with its use 
and understood most of the common features and requirements. The system was 
designed to ease program development by OEM's, and many features are provided 
to simplify form-fillout applications, data entry, and file maintenance. 

Finally, after reviewing the manuals in much more detail, we have found our¬ 
selves intrigued by the features "packed" into this small system. System 







access can be controlled through user identification; error message files 
can be created; a sort/report generator is included; and an attach/detach 
mode is available for running several jobs simultaneously from a single 
workstation. 


Documentation used during the benchmark process consisted of the BASIC 
Programmer's Guide, Program Development Facilities/ and the Utilities User's 
Guide. In addition, we reviewed the Technical Information manual, the System 
Generation Guide, and the Operator's Guide. Documentation was complete, and 
contained examples and illustrations of key concepts. However, only two of 
the manuals contained an index; the others were difficult to use as reference 
manuals. 


Some of the features of the NEC Operating System and BASIC are: 

• Software compatibility through the Astra line, up to the 16-user 
Model 250. The operating systems provide identical functions, and 
application software does not need to be rewritten. 

• A COBOL-like data definition section is required in BASIC. Variables 
and data records must be explicitly defined. However, data areas can 
have multiple definitions, and a single name used to refer to a group 
of variables. Also, input format characteristics can be specified to 
indicate required data, type of data, etc. 

• A number of screen and printer control characters are available to 
position output, draw boxes, set character intensity, underline, etc. 

• A compiled BASIC which requires the often time consuming edit, 
compile, link, and execute sequence. 

+ The operating system provides features usually found only on larger 
systems, including user accounting, simplified creation of menu- 
driven applications, multi-tasking (running two programs at a single 
user workstation), and a number of system and data file maintenance 
utilities. 

After converting our benchmark programs to NEC's version of BASIC (a time 
consuming process), the programs were entered, debugged, and stored on dis¬ 
kette. The compiled versions were then run with output to the screen (and 
to the printer for report programs). 
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OVERVIEW OF PROGRAMS AND RESULTS 


The benchmark program set consisted of: 

Speed Tests 

• A CPU-intensive job of varying parameters 

• An I/O-intensive job of varying parameters 

"Real Life" Problems 

• A scientific/engineering job 

• A new product planning problem 

• An accounts receivable generation, update and report 

Ease of Use Test 

• A script-based editing test 

SPEED TESTS: CPU-Intensive and I/O-Intensive Jobs 

Both the CPU-Intensive and the I/O-Intensive benchmarks were designed to test 
the speed of specific computing tasks that use repeated, short, individual 
operations. 

CPU-INTENSIVE JOB 

This short program executes a variety of calculations including addition, 
multiplication, division, square root and exponentiation. The program runs 
through an iterative process N times, with "N" values of 500, 1000, 2000 and 
3000. 


A-l 

Results: 

N = 500 

With Compile 

Run Only 

A-2 


N = 1000 

— 

— 

A-3 


N = 2000 

— 

— 

A-4 


N = 3000 


— 


Comment: The. khtxa. 205 doej> not have, zxponmtlatton on AquaAe. h.oot 
t{unctions. 
















I /cuUntion; 


CPU-Intensive Alternate Runs (A5-A8) 


This program performs the same number of calculations as the standard CPU- 
Intensive run but without exponentiation and square root. 






With Compile 

Run Only 

A-5 

Results: 

N » 

500 

5:18.7 

35.1 

A-6 


N « 

1000 

5:53.3 

1:09.7 

A-7 


N » 

2000 

7:02.5 

2:18.9 

A-8 


N « 

3000 

8:11.8 

3:28.1 




1/0-INTENSIVE JOB 


This run 

stores numbers 

from 

1 to N on 

floppy disk and then 

retrieves the 

first 50 

of them in a factorial fashion 

(for example, a total of 1276 reads 

following 3000 writes). 

Several combinations were run with 

"N” values of 

500, 1000, 2000 and 3000 

• 








With Compile 

Run Only 

B-l 

Results: 

N = 

500 

6:59.8 

2:29.0 

B-2 


N = 

1000 

7:12.5 

2:41.7 

B-3 


N « 

2000 

7:24.8 

2:54.0 

B-4 


N « 

3000 

7:45.9 

3:15.1 


"REAL LIFE" PROBLEMS: Scientific/Engineering, New Product Planning, Accounts 

Receivable Generation 

The next three benchmarks were designed to test the running time of actual 
programs that the user might want the computer to perform. 

SCIENTIFIC/ENGINEERING 

This program solves a system of linear equations, using the Gauss-Jordan 
method of elimination. The program sets up the following system of "N" 
equations with "N" unknowns: 
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O.lx^ + 0.IX 2 + O.IX 3 
O.lx^ + 0.3x 2 + O. 3 X 3 
0 . 1 x 1 + 0.3x 2 + O. 5 X 3 


+ . . . + 0 . 1 x N - 0.2 

+ . . . + 0.3.x - 0.4 
N 

+ . • . + 0.5x w 0.6 
N 


O.lx, + 0.3x_ + 0.5x + . . . + 9.9x >t = 10.0 
12 3 N 

To show that the run has been executed successfully, the values of x^, and 

x^ are printed at the end of the execution. 




With Compile 

Run Only 

C-l 

Results: 

20:18.8 

14:27.9 


i/cUiicution: C-l_Alternate Run^(C-lA) 

This program performs the C-l run with a smaller number of equations and 
unknowns (35 equations/unknowns as compared to 50 in the larger run). 




With Compile 

Run Only 

C-1A 

Results: 

10:53.9 

5:03.0 


NEW PRODUCT PLANNING PROBLEM 

This program models the relationship between product production costs and 
profitability over the range of the next four years. A baseline run is 
established and several parameters are varied in a "what-if" mode on sub¬ 
sequent runs. Program output is printed in a standard report format of 
report line items across column years. The model's display line items are: 

- Units Sold - Distribution 

- Selling Price - Gross Profits 

- Revenue - Fixed Costs 

- Raw Material - Net Before taxes 







10 















- Direct Labor 

- Packaging 


- Taxes Payable 

- Net income 



02 


Results; 


With Compile 

8:32.3 


Run Only 

36.8 


VaJlicutiom C-2 Using Printer _(C-2A) 

This run reports the timing for the New Product Problem when results are 
routed to the printer for hard copy output. 




With Compile 

Run Only 

C-2A 

Results: 

8 :12.1 

56.1 



ACCOUNTS RECEIVABLE GENERATION 

In this job, an accounts receivable file of 50 records is created. Each 
record has 10 fields: customer number, salesman number, year-to-date sales, 
prior month sales (five fields), payments and credit limit. The file is up¬ 
dated randomly 10 times by customer number for sales amounts and payments. 

A report is displayed with billing detail, including company, salesman, 
year-to-date sales, credit limit, amount outstanding and sales by month. 




With Compile 

Run Only 

C-3 

Results: 

26:26.4 

5:10.8 


Variation: C-3 Using_Printer__(C-3A) 

This run reports the timing for the accounts receivable problem when results 
are routed to the printer for hard copy output. 
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C-3A 



With Compile 

Run Only 

Results: 

27:57.4 

5:57.4 


EASE OF USE TEST 

The Ease of Use Test is a script-based benchmark specifically designed to 
compare all editors with respect to ease of use. This comparison is accom¬ 
plished by starting with a 9-line file, changing it to an interim form (in 
effect, editing in all the errors) and then changing the file back to its 
initial form. These changes test the editing capabilities when making the 
errors as well as when correcting them. 


The editing tasks are: 

m Line deletion 

• Line insertion 

• Line appendage 

• Change/Addition/Deletion of unique words in a line/string 

• Change/Addition/Deletion of non-unique words in a line/string 

• Change/Addition/Deletion of unique characters (including spaces 
embedded in and not embedded in words) in a line/string 


• Change/Addition/Deletion of non-unique characters (including 
spaces) in a line/string. 


E-l 


Results: Approximately 125 keystrokes were required to edit 
the nine-line test file. 


Comment: TkeAe results are not comparable with others reported In tki 6 
Aerie* Aince m uAed a separate screen-oriented editor rather 
than an Interactive BASIC line-oriented editor . 










NEC ASTRA 205: PRICING COMPONENTS 


COST 


Astra 205, as tested.... 


Includes: 

. CRT 

. 16-bit word length processor 
. 128 kilobytes of memory 

. Detached keyboard 
. Dual 1.2 megabyte floppy drives 
. 120 cps dot matrix printer 


Components: 


• Astra 205 (without printer) ... 

... $ 8,560 

• Printers 


55 cps NEC Spinwriter ... 


120 cps dot matrix .. 

... $ 3,390 

• Expansion 



Single 1.2 megabyte drive (indues power supply, chassis)... $ 2,800 


Second expansion 1.2 megabyte drive .. 

... $ 1,400 

64 kilobytes of memory .. 


Communications interface . 

.. . $ 800 

OUR OBSERVATIONS 



The system is marketed through OEM f s who sell NEC packages as well as 
provide custom programming. NEC provides an extensive line of appli¬ 
cations. The system can be complex to program, but, from an end-user 
viewpoint, can be very simple to operate. 


USER COMMENTS 

. Overtoil, it's simple, to use, neltable, o^ens a lot otf capability 
with tkc so^twaxe. The drawback is ^xom a haxdiwarie standpoint--it 'a 
not expandable and the operating system might be mo fie than a uSex 
needs. F fiom oufi standpoint, It's a good machine, ho ft a new usefi 
with single-task accounting It's gfieat. 

. It's a fieal good unit. Best fieatufie Is that a small business can 
use It without klxlng a pxo grummet. Knowing bookkeeping Is mofie 
Impofitant. I'd like to see a small hand disk. 
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NEC ASTRA 205: HARDWARE COMPONENTS 


CENTRAL UNIT .... The Astra 205 system is mounted as an integral part of 

the CRT unit. Lifting the cover exposes all components 
(CPU, disk controller board, memory, etc.). On the 
Astra 210 and above, the central processor is separate 
from the CRT, so a simple hardware upgrade is not 
possible (although software runs on all models of the 
Astra). 


CPU Memory: 


CRT/Keyboard: 


Processor: 


The Astra 205 comes with 128 kilobytes of memory, and 
can be expanded to 256 kilobytes. 

The CRT displays green letters on a black background, and 
has reverse video, blinking, underlining, cursor posi¬ 
tioning, and other features. The detached keyboard 
contains 27 function keys, some of which are programmable, 
an eleven-key numeric pad, and a standard alphanumeric 
keyboard layout. 

The Astra series is based on a 16-bit microprocessor. 


OUR OBSERVATIONS 

This is an integrated system, where the programmable features of the CRT 
and printer, and the function keys of the keyboard, are combined with BASIC 
and the operating system to provide features not found on many small systems 

The programmable CRT includes selective scrolling of portions of the screen, 
reverse video, high and low intensity, blinking, underlining, etc. These 
"attributes" are controlled with simple BASIC commands. 

The system function keys are used to control system operations, and include 
Interrupt (for suspending operations so a temporary task can be performed 
such as making a quick file inquiry), Detach/Attach (where multiple tasks 
can be simultaneously running in a background/foreground mode), Explain 
(where a user can ask for additional explanation of a command or input), 

Log On/Of f, etc. 

Program function keys are used by application programs and utilities, so 
their use depends upon the application. A card and slot under the function 
keys can be used to label their intended use, and the application programs 
issued by NEC include a pre-printed card. 


USER COMMENTS 


. 128K tfi plenty. Internal pnocefifitng fipeed tfi film. Vd like to fiee a 

cantnidge disk added. Befit fieatu/ie tfi ^lextbtlity o^ application pno- 
gnamfi. Handwane tfi excellent. 

. 128K bytes tfi mone than enough and tt'fi afi fiafit as I need. 

. It'fi dotng all my jobfi all night. I'm not taxtng it though. 
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NEC ASTRA 205: HARDWARE COMPONENTS 
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STORAGE 

The Astra 205 comes with dual double sided/double density 8-inch drives 
giving a total of 2.4 megabytes of on-line storage. However, a good 
portion of one drive is consumed by the operating system, utilities, 
working storage, and programs, leaving the other drive for data files. 

The system can be expanded to 4 drives total, where the cabinet and 
power supply for expansion can be purchased for $1,400, and each drive 
costs $1,400 (the total cost of two additional drives would be $4,200). 


OUR OBSERVATIONS 

The Astra 205 does not have any hard disk capability, which we feel is 
an unfortunate omission. However, the 1.2 megabytes available on a 
single diskette should be sufficient for many businesses. Additionally, 
the 205 supports multi-volume files, so the 1.2 megabytes is not a major 
restriction. 

File space must be allocated prior to use, since the Astra 205 does not 
have dynamic file allocation. The user must go through a series of 
simple formulas to determine how large program and data files might 
be, and set aside space on the disks for those files. 


USER COMMENTS 

. 2.4 megabyte* li limited fan, my application*”-my mailing Hit li too 

laage. 

. Vata itomxgc li fitne, although you can't have all the pxognam* up 
at one time ai you could with a hand dlik. 

. 2.4 megabyte* fioa moit application* li okay, but fan multi-tailUng you 

would need moae. 
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NEC ASTRA 205: HARDWARE COMPONENTS 


OTHER DEVICES 

Printers: 

55 character-per-second NEC Spinwriter 
120 character-per-second dot matrix printer 

Board Accessories: 

Communications interface 
Additional memory 


OUR OBSERVATIONS 


For the benchmarks, we used the 120 character-per-second dot matrix 
printer, which produced excellent readable copy. NEC has an excellent 
reputation for producing quality printers, particularly the Spinwriter. 


The communications interface provides synchronous and asynchronous 
capabilities. In the synchronous mode, it can provide 3780/3740 
protocol, and also Astra—to—Astra batch file transfer. 

In conjunction with the Word Processing package from NEC, the letter 
quality Spinwriter would be a good investment. It is always cost 
effective to combine functions like data processing and word processing, 
particularly since many businesses do not have workloads sufficient 
to keep separate systems busy. 


USER COMMENTS 


. Keyboard and. icsteen axe comparable to a. $25,000 Ayttem. They're very 
good. CRT ts ea&y to stead. 120 cp* printer ti at> good fior tke dollar 
cu> any on the market. 

. I tike the printer tflne. That'4 a beautiful pteee otf equipment. 
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NEC ASTRA 205: SOFTWARE COMPONENTS 





OPERATING SYSTEM, LANGUAGES, UTILITIES 

Operating System: Astra/OS Version 3,5 (as tested) 

Languages: Business BASIC (as tested), COBOL, and Assembly 

Utilities: Astra/OS contains system management utilities, file 

management utilities, and program development 
utilities. 


OUR OBSERVATIONS 

The operating system takes 102K of main memory, leaving 26K available for 
the user in the minimum configuration. BASIC is compiled, and the compiler 
itself takes 24K of memory. The compiler appears to make extensive use of 
the disk for intermediate storage, and the compilation process was long 
(compare the with and without compile times), even for short programs. 

The system management utilities include a system generation procedure, 
an accounting system for controlling user access to files and programs, 
a menu generator for prompting users, and a message file utility for 
customizing system and program error messages. File management utilities 
include media management for allocating files, listing directories, and 
copying files and disks, as well as sort and merge utilities for accessing 
specific files. Program development utilities include the text editor, the 
linker, and a screen format generator which can be used to layout screens 
which are then linked to a BASIC program. 

BASIC is very COBOL-like because there is a required Data Division in 
which all variables and data records must be pre-defined. While there 
are certain benefits to be gained with this, there are also disadvan¬ 
tages, though it certainly does force a more cautious approach to 
programming. The CRT screen is easily controlled from a BASIC program, 
including selective scroll *areas, underlining, placing prompts in boxes, 
and edit checking of input fields. 

SPOOLING (Simultaneous Peripheral Operations On-Line) is available. This 
can greatly increase throughput since the user does not have to sit waiting 
for the printer to finish one report before beginning another task. 


USER COMMENTS 

. SupeA Ao^twane and veAy compscehenilve. In 4ome ccue* it might be 
mosie bo^twaAe than a floppy AyAtem can uAe. Itb got many bellA 
and whi&tle*. 
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NEC ASTRA 205: SOFTWARE COMPONENTS 


NEC SUPPLIED PACKAGES 

NEC supplies the following packages 

. Accounts Payable 
. Accounts Receivable 
Billing Control 
. General Ledger 
. Inventory Control 
. Payroll 
. Sales Analysis 
. Astra WRITE (Word Processing) 

. NEC SMART 


OUR OBSERVATIONS 

The business applications are fully integrated to provide automated 
record keeping for the small business. 

We looked at the Accounts Receivable system, and were impressed. It was 
well thought out, and made extensive use of menus, form fill-out, automatic 
fill-in of fields, error checking, and other features of the powerful screen- 
oriented BASIC. Obviously, a great deal of care has been taken by NEC to 
create error free, easy to use packages. The Operator's Information manual 
which accompanies the system was clear and complete, covering all aspects of 
using the package. 

NEC SMART is a utility program which can create, update, and retrieve 
records, and generate reports. Combined with the screen generator, SMART 
can be viewed as a "parameterized” language where extensive applications 
can be written by simply defining records, screens, and report formats 
in response to prompts from SMART. Once a user has learned how to use 
SMART, business applications can be written in as little as one-tenth 
the time required by BASIC or COBOL. 


USER COMMENTS 

. A*tra Write System i* nice., though it'4> not a finU-blown word proce**or. 
General ledger, payable*, and payroll are a little, weaken., though In¬ 
ventory control i* a very, very strong package. Text editor i* a* nice 
a* anything I've *een. 

, Software i* equal to package* j[or larger *y*texn*. 
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NEC ASTRA 205: SOFTWARE COMPONENTS 


EDITOR 

Because it is a compiled BASIC, the editor is a separate module. Thus, 
we cannot directly compare this editor with others which are contained 
as an integral part of an interpretive BASIC. 


OUR OBSERVATIONS 

The editor is screen-oriented, so many changes can be made on a screen 
full of information simply by moving the cursor around and over-typing 
the errors. This is handled through the modification mode of the editor. 

In the insert mode, individual lines of text can be added. In the 
command mode, global searches and replacements can be made, text 
saved or recalled in files, blocks of text moved, etc. 

The editor makes extensive use of the programmable function keys to 
control scrolling, move the cursor, delete and insert characters, etc. 


USER COMMENTS 

. Text Editori lt> good. 

. Text Editor -Li> not ^all-blown, but it W 0 A.kA fiine. 
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NEC ASTRA 205: SUPPORT SERVICES 


DOCUMENTATION 

There is extensive documentation on the Astra system. For the Astra 205, 
there is a Business BASIC notebook which contains examples of how to use 
the system, as well as the three principal manuals needed to operate this 
single-user system: Program Development Facilities, Utilities User's 
Guide, and BASIC Programmer's Guide. 

In addition, there are operating system guides, equipment guides, and 
application manuals which cover various aspects of hardware and software. 
The operating system guides would be useful for the larger multi-user 
systems in the Astra line. 

Our reaction to the documentation was mixed. While it is generally 
complete in coverage, it is not well indexed, making it difficult to use 
for reference. Additionally, the terminology used—load modules, work 
files, file members, initial program load-—is not particularly common in 
the microcomputer field, so we sometimes had problems relating the written 
material to our own knowledge base. 


MAINTENANCE 


Maintenance contracts are available from NEC, and the service is performed 
by NEC personnel or by authorized independent service dealers. 


TRAINING 

Training is provided by OEM’s who sell the systems and install 
applications. 


USER COMMENTS 

. Veay prompt haAdwaae seAvice. Could be better software suppoAt though 
they'Ae doing an adequate, job nou). documentation leaves a little, to 
be deslAed--lt's not good foA making modifications. Training was veay 
good. 

. TheAe Is plenty of documentation, though It's difficult foA me. I had 
to go through 400 pages before I felt I could go ahead. 

. Vocumentatlon Is veay concise, step-by-step. Best documentation I've 
seen. It's geared to the useA. 
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SUMMARY OF USER COMMENTS 


Using names supplied by NEC Information Systems, we were only able to survey 
six people about the Astra 205. Of these, four turned out to be dealers for 
NEC and only two were end-users in legal and business services. These two 
owned their 205's for three and ten months and were using it one or two hours 
a day, five days a week. One or two personnel in each office used the system 
for mailing lists and general accounting. 

Before buying the Astra 205, these two users had evaluated other systems 
including DG, HP, and personal computers. They both gave software and the 
reliability of the dealer as their primary reasons for choosing NEC. 

Their hardware configurations were similar with 128K bytes central memory 
and the standard 205 terminal. However, one user had 2.4M bytes storage and 
the other had 3.6M bytes. Both had NEC printers and one was using the 55 cps 
letter quality printer, but the other didn't know which model he had. 

All of those interviewed, including the dealers, felt the hardware was 
reliable. One of the users did have startup problems, but these have since 
been solved. He said nobody was sure if they were hardware or software 
problems but the dealer's service was "very prompt." 

Data storage capacity was adequate for the user with 3.6M bytes but 2.4M 
bytes was limiting for the other user's applications. Dealers noted that a 
user would need more storage for multi-tasking applications. All six people 
agreed that 128K bytes central memory was "more than enough." One dealer said 
it is "enough for one user if you don't use multi-tasking too often." 

NEC's printers were viewed as one of the most outstanding components of the 
system. The users liked the extra features such as the alert signals, and 
one user said, "it's a beautiful piece of equipment." The keyboard and screen 
were also well liked. One user, however, felt that the keyboard offered more 
than he could take advantage of, including function keys he didn't use. 

Users and dealers alike said the 205's speed was very good. The dealers said 
the operating system was effective, sophisticated and flexible, though one 


21 










dealer noted that the floppy based 205 really couldn't take advantage of the 
operating system in all cases. One of the users said that it was difficult to 
do a system generation because he needed the operating system disk in to get 
messages but yet he also needed the space it took up. 




Neither of the two users were doing in-house programming. One user's appli¬ 
cations were in BASIC but the other wasn't sure what his programs were written 
in. Dealers made a variety of comments about the Astra's languages. They said, 
"programmers love SMART," "COBOL is excellent," and "BASIC looks a lot like 
COBOL and it is very powerful," 


The two users bought the Astra 205 mainly because of the NEC software that was 
available and applicable to their business, and, overall, they were satisfied 
with its performance and the dealer support they received. Dealers were also 
generally pleased with the software they sold. Dealers said the software was 
comprehensive, but that some packages were stronger than others. The ACS 


package (general ledger, payables, payroll) 
to one dealer. 


needed more field testing, according 



Comments about documentation, training and manufacturer support were varied. 
From the users 1 viewpoint the documentation was felt to be lacking. Dealers 1 
judgment about the documentation covered a range from marginal and preliminary 
to very concise and the "best documentation I’ve seen." Only one user re¬ 
ceived training and said that,the help he received was good. Two dealers said 
NEC could use more people to provide field support and a user saw a need for 
better communication between the dealer and NEC. 


The two users we talked to were basically pleased with their Astra 205. One 
user was limited by storage capacity and the other was only slightly incon¬ 
venienced by the way his general ledger package formatted output. The dealers, 
of course, were very enthusiastic about the 205. They said it is great for a 
small business with single-task accounting and that the hardware is excellent, 
but not being able to add terminals or a hard disk were among its limitations. 
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CONCLUSIONS 


Evaluating the Astra 205 has been difficult. The uniqueness of the system 
(the structure of BASIC and nomenclature used in the manuals) and resource 
management requirements (preallocation of files, and the Data Division in 
BASIC) are the things we disliked most. Uniqueness is bad only in the sense 
that it can make a system more difficult to deal with and/or lock the user 
into a particular vendor. Also, we don't feel the user should have to manage 
system or program resources. 

On the other hand, the integrated approach yields some very nice features. 

The easy control of the screen from BASIC simplifies writing interactive 
applications. Also, the many system and programmable functions on the key¬ 
board provide a great deal of versatility. Finally, the ability to run 
multiple tasks from a single terminal (Including spooling of output) greatly 
extends the usefulness of this single-user system. 

The two users we interviewed were happy with their systems, and had purchased 
them because the software available met their needs; the only possible limiting 
factor was disk storage space. OEM's were very happy with the system, but agreed 
that the operating system provides more features than required for a single- 
user system, while the flexibility is there for those who need it. 

One particularly nice software feature is NEC SMART, a data management system 
which can sort, update, retrieve, and generate reports based on a set of 
parameters provided by the user. In combination with the screen generator 
utility, entire applications can be written in SMART. 

Overall, we were impressed with the NEC as an end-user oriented system, with 
features which simplify the programming and use of applications. However, 
because of the small number of end-users interviewed, we would recommend that 
the potential buyer contact other users in their local area—in order to 
evaluate local dealer support'—before making a final decision. 


23 











BENCHMARK REPORT 

Vol. 3.3, No. 1 through No. 
14 (12 reports plus 2 sum¬ 
maries) is available from the 
Association of Computer 
Users on a subscription 
basis. Members $ 150/year, 
non-members $ 190/year. 
Overseas subscribers add 
$30 for airmail postage. 


An association to help the computer user make 
informed decisions. . . 

The Association of Computer Users is a world-wide 
professional organization devoted to providing an un¬ 
biased source of user oriented information on computers 
for business and scientific applications. It is organized as 
a nonprofit association to represent and serve computer 
users, and to provide a forum for the exchange of 
information about the many systems in use today. 


ASSOCIATION OF 
COMPUTER USERS 

P.O. Box 9003 
Boulder, Colorado 80301 
Tel. (303) 443-3600 

BUSINESS RESEARCH 
DIVISION 

University of Colorado 
Boulder, Colorado 80309 
Tel. (303) 492-8227 







B E N CH MARK 

gg g&tijf ti& / gjB Association of 
-■■■■:-■ j ^13 Computer Users 


? » 

'j i 


Association of 
Computer Users 


VOLUME 3.3, NUMBER 6, NOVEMBER 1981 




/n This Issue: 

The DYNABYTE 5300 


BENCHMARK REPORT is published and distributed by ACU Research & Education Division, Inc., a subsidiary of The 
Association of Computer Users, a not-for-profit user association and authored by the Business Research Division of the 
University of Colorado. Distribution of BENCHMARK REPORT is solely for the information and independent evaluation of 
subscribers, and does not in any way constitute verification of the data contained, concurrence with any of the conclusions herein, 
or endorsement of the products mentioned by the publisher. ©Copyright 1981, ACU Research & Education Division, Inc. No part 
of this report may be reproduced without prior written permission from the publisher. First class postage paid at Boulder, 
Colorado 80301. 







DYNABYTE 5300: BENCHMARK REPORT 


TABLE OF CONTENTS 

Page 

Preface . 3 

Executive Summary . 4 

Summary of Benchmark Results . 5 

Benchmarks : 

The Process: Dynabyte 5300 6 

Overview of Programs and Results . 7 

Detail Pages 

Pricing Components. 13 

Hardware Components . 14 

Software Components . 17 

Support Services . 20 

Summary of User Comments . 21 

Conclusions .23 


2 
































PREFACE 


The Dynabyte 5000 Series computer is the sixth system to be evaluated in our 
continuation of Series 1 and 2 benchmark studies. While this series covers 
mainly single-user systems costing under $25,000 we are increasingly finding 
systems in this price range that have multi-user capabilities. The Dynabyte 
5300/A2 system is priced at $8,535 and the Dynabyte 5600/Cl with hard disk 
capabilities is priced at $16,635. 

The benchmark programs used in preparing these reports represent capabilities 
needed by users in an operating environment. The results of running these 
programs on each of the systems under study forms the heart of these reports, 
and they provide comparative information which is simply unavailable from 
any other independent source. Since the programs have been designed to run 
without change on most small computer systems, differences in performance 
among systems can be attributed to differences in computing capabilities. 

In addition to the benchmark results, these reports contain information on 
the alternative configurations which can be assembled, internal and external 
storage and memory capabilities, languages available, the operating system, 
availability of application packages, and general comments on the ease of use 
of the system. Finally, a survey of users is conducted, and their comments 
on ease of use, relationships with hardware and software suppliers, problems 
encountered, etc., are included in each report. The experiences of users 
add a dimension of reality to the technical details of the system. 

Information provided by manufacturers can often be difficult to interpret and 
sometimes misleading. While some of the potential buyers of microcomputers 
have some background with computers, the majority we've surveyed are buying 
their first computer, and often the personnel using it will not have had 
much direct experience with computers. We feel these reports are invaluable 
to experienced and inexperienced users alike by providing an unbiased asess- 
ment of some of the microcomputer systems on the market today. Our results, 
which are comparable across computer systems, and our observations of the 
system in a "real world" setting can help potential users intelligently 
select a system that is best for them. 


3 








EXECUTIVE SUMMARY 


The Dynabyte 5300, priced at $8,535 as tested, consists of an intelligent 
terminal with keyboard, the central processor with 64 kilobytes of memory and 
a Z-80A processor, dual 8-inch floppy disk drives, and an Epson MX80 printer. 

The Dynabyte 5000 series offers expansion up to eight simultaneous users, and 
up to 96 megabytes of hard disk storage. 

• Dynabyte*s DOS is an enhanced version of the CP/M operating system 
from Digital Research. It includes a system configuration utility 
that greatly simplifies setting up the system and/or adding components 
at a later time. With the CP/M operating system, the user has avail¬ 
able a wide variety of software—application packages, utilities, and 
languages—which have been developed over the years. 

• The processor, the floppy disk drives, and the Winchester hard disk 
are each contained in matching cabinets which may be stacked on a 
table or placed into a disk unit which is sold by Dynabyte. 

• With the Octaport board (eight input/output ports), and the MP/M 
operating system, the Dynabyte will support up to eight simultaneous 
users. This is an important capability which we are seeing more of 
among the smaller microcomputer systems. They will noticeably slow 
down as users are added to the system, but still provide sufficient 
computing capacity for many small business applications. 

• A feature we particularly liked about the single-user system we tested 
was the ability to put up to four terminals and four printers on the 
system. Though only one printer and one terminal can be used at a 
time (it was, after all, a single-user system), it does allow terminals 
and printers to be distributed in a building so that users can have 
access from local work areas. 

• Users were generally pleased with their Dynabyte system. The principal 
area of dissatisfaction was with application software. Those who had 
spent some time developing specific applications were pleased. Those 
who had purchased off-the-shelf applications were mixed in their feel¬ 
ings. While some were, as expected, outgrowing the capacity of the 
Dynabyte and were considering larger systems, they were all generally 
pleased with the performance and reliability of the hardware. Also, 
users generally had good relations with and support from their dealers. 

Overall, the Dynabyte 5000 series provides a capable system at a relatively low 
price. Its most attractive feature is the expandability through Dynabyte manu¬ 
factured hardware and software (which we prefer to the mix-and-match approach of 
designing your own system). Expansion is eased by using Dynabyte*s own system 
configuration utility, DYNASYS. With multi-user capabilities, it looks like 
a good buy. 
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The times reported here include compile plus run times. 
"Run Only" times are reported in the Overview of Programs 
and Results. 
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THE BENCHMARK PROCESS 


The benchmark programs were run using Microsoft's compiled BASIC-80 under 
Dynabyte's DOS, an extended version of the popular CP/M operating system from 
Digital Research. The Model 5300/A2 we tested consists of two desk-top units, 
one containing the main computer, and one containing dual 8-inch floppy disk 
drives. With the addition of a hard disk in a third unit, the system becomes 
a Model 5600/Cl.; A separate Dynabyte smart terminal with CRT and keyboard, 
and a printer completes the system configuration. 

The Dynabyte 5000 series is based on the Z-80A microcomputer chip and the S-100 
internal bus. The disk drives are single-sided and each disk will hold one- 
half megabyte, for a total on-line capacity of 1 megabyte. The system we used 
contained 64 kilobytes of main memory. 

The unit was shipped to our office in Boulder, Colorado. Interconnecting the 
three units (main computer, floppy disk, and hard disk) required removing the 
tops and connecting cables, a procedure that is common in component-based 
systems. Our only problem was in one illustration whicn indicated an in¬ 
correct connection, though the written description was correct. When properly 
connected, the system operated without fault during our benchmark process. 

Documentation was in three parts: the CP/M manuals, the BASIC manual, and 
Dynabyte's hardware/software documents. The CP/M manual is quite variable in 
its level of presentation and readability, though the various sections of the 
manual are designed for different readers. Sections covering user interface 
and utilities (the editor, file manipulation, etc.) are reasonably well done. 
Sections covering system generation, modification, etc., require a detailed 
knowledge of the particular computer system and a general knowledge of opera¬ 
ting system software before they make much sense. 

Microsoft's BASIC manual is generally good, though it is designed as a reference 
manual and not as a BASIC teaching manual. Each instruction and/or command is 
explained and an exanple is shown. The manual also contains sections on using 
the interactive and compiled versions, along with supporting utility programs. 
The real benefit of this version of BASIC is that it comes in an interactive 
version as well as the coaqprled version we used for testing. 
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Dynabyte*s documentation consists mainly of technical hardware manuals on 
the three units: main computer, floppy storage, and hard disk storage. The 
DOS (disk operating system) manual discusses the extensions Dynabyte has made 
to the CP/M operating system. Particularly useful is DYNASYS, a program which 
aids initial configuration of a system. This is a menu-driven program where 
the user describes the hardware characteristics and the program automatically 

modifies CP/M. Having spent many hours reading CP/M and hardware manuals, 

« 

trying to figure out how to initialize other systems, we appreciated the ease 
with which it can be done on the Dynabyte. 

We used the CP/M editor to enter the programs. Because BASIC-80 is a standard 
version of BASIC, virtually no modifications were made to our programs. After 
the programs were entered, we ran the compiler for syntax checking, and the 
linker to create executable program modules. 

BASIC-80, Version 5.2, from Microsoft was used for our testing. Some of the 
features of this version of BASIC are: 

• Error trapping capabilities. This means that on program errors, the 
user can maintain control within the program and correct errors with¬ 
out aborting. 

• Structured programming features such as IF . . . THEN . . . ELSE, 

WHILE ... WEND. 

• Mathematical functions, string manipulation, user defined functions, 
etc., which simplify programming. 

• Sequential and random record input/output. 

All programs were run with output to the CRT screen. For those programs 
having printed output, we changed all PRINT statements to LPRINT which 
directed output to the printer. The programs were entered, edited, and 
stored on disk. To execute, they were loaded into memory, the RUN statement 
typed in, and the stopwatch started when the carriage return was pressed. 
Timing was stopped when output was complete and/or the program terminated 
normally. 
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OVERVIEW OF PROGRAMS 


The benchmark program set consisted of: 

Speed Tests 

• A CPU-intensive job of varying parameters 

• An I/O-intensive job of varying parameters 

"Real Life' f Problems 

• A scientific/engineering job 

• A new product planning problem 

• An accounts receivable generation, update and report 

Ease Of Use Test 

• A script-based editing test 

SPEED TESTS: CPU-Intensive and I/O-Intensive Jobs 

Both the CPU-Intensive and the I/O-Intensive benchmarks were designed to test 
the speed of specific computing tasks that used repeated, short, individual 
operations. 

CPU-INTENSIVE JOB 

This short program executes a variety of calculations including addition, 
multiplication, division, square root and exponentiation. The program runs 
through an iterative process N times, with "N" values of 500, 1000, 2000 and 
3000. 





With Compile 

Run Only 

A - 1 

Results: 

N = 500 

2:15.3 

20.7 

A - 2 


N = 1000 

2:35.7 

41.0 

A - 3 


N = 2000 

3:16.6 

1:21.9 

A - 4 


N = 3000 

3:57.2 

2:02.5 


Comment: 


The haJid disk times with compile weae 1 : 30 . 1 , 1 : 50 . 5 , 2 : 31 . 3 , and 
3 : 12 . 0 , neApectively. Since this pnogrum doet> not use the disk, 
sum only times wqjic the Acme. 















Variation: 


CPU-Intensive Alternate Runs (A5-A8) 


This program performs the same number of calculations as the standard CPU- 
Intensive run but without exponentiation and square root. 





With Compile 

Run Only 

A - 5 

Results: 

N = 500 

1:54.6 

2.6 

A - 6 


N = 1000 

1:57.3 

5.0 

A - 7 


N = 2000 

2: 2.0 

9.8 

A - 8 


N = 3000 

2: 6.6 

14.3 


Comment: The hard disk times with, compile were 1:11.3, 1:13.6, 1:18.4, and 
1:23.0, respectively. Since this program does not use the disk, 
run only t%mes were the same. 


I/O-INTENSIVE JOB 

This run stores numbers from 1 to N on floppy disks and retrieves the first 
50 of them in a factorial fashion (for example, a total of 1276 reads fol¬ 
lowing 3000 writes). Several combinations were run with "N" values of 500, 
1000, 2000 and 3000. 





With Compile 

Run Only 

B - 1 

Results: 

N = 500 

2:40.9 

43.8 

B - 2 


N = 1000 

2:48.5 

51.4 

B - 3 


N = 2000 

2:57.0 

59.9 

B - 4 


N = 3000 

2:67.2 

1:10.1 


Comment: The hard disk times with compile were 1:26.9, 1:30.8, 1:37.6, and 
1:44.7, respectively. Run only times were 13.6, 17.5, 24.3, and 
31.5, respectively. 


"REAL LIFE" PROBLEMS; Scientific/Engineering, New Product Planning, Accounts 

Receivable Generation 

The next three benchmarks were designed to test the running time of actual 
programs that the user might want the computer to perform. 

















SCIENTIFIC/ENGINEERING 

This program solves a system of linear equations, using the Gauss-Jordan 
method of elimination. The program sets up the following system of "N" 
equations with "N" unknowns: 


O.lx^ 

+ 

0 * lx 2 

+ 

0 . 1 x 3 

+ . 

• • + 

°' 1X N = 

0.2 

O.lx^ 

+ 

0.3x 2 

+ 

0 . 3 x 3 

+ • 

• • + 


0.4 

O.lx^ 

+ 

0.3x 2 

+ 

O. 5 X 3 

+ • 

• • + 

°- 5 *n = 

0.6 




O.lx. + 0.3x o + 0.5x o + . . . + 9.9x„ 
12 3 N 


10.0 


To show that the run has been executed successfully, the values of x^, , and 


x N are printed at the end of the execution. 




With Compile 

Run Only 

C-l 

Results: 

7:43.7 

5:39.5 


Comment: The hand disk time with compile was 6:57.3, and the nun only time 
was the same. 


Vaniation: C-l_Alternate_Run_(C-lA) 

This program performs the C-l run with a smaller number of equations and 
unknowns (35 equations/unknowns as compared to 50 in the larger run). 


C - 1A 

Comment: 

NEW PRODUCT PLANNING PROBLEM 

This program models the relationship between product production costs and 
profitability over the range of the next four years. A baseline run is 


With Compile Run Only 

Results: 4:8.0 2:3.7 


The hand disk time with compile was 3:21.6, and the nun only time 
was the same. 
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established and several parameters are varied in a "what-if" mode on subsequent 
runs. Program output is printed in a standard report format of report line 
items across column years. The model's display line items are: 


- Units Sold 

- Distribution 


- Selling Price 

- Gross Profits 


- Revenue 

- Fixed Costs 


- flaw Material 

- Net Before Taxes 


- Direct Labor 

- Taxes Payable 


- Packaging 

- Net Income 




With Compile 

Run Only 

C-2 

Results: 

2 :22.2 

8.3 


Comment: The hand dihk time with compile. wah 7.32.7, and the nun only time 
wah the hame. 


VaJiiatLon: C-2 Using_Printer__(C-2A) 

This run reports the timing for the New Product Problem when results are 
routed to the printer for hard copy output. 




With Compile 

Run Only 

C - 2A 

Results: 

3:51.0 

1:36.9 


Comment: The hand disk time with compile m )ai> 3:0.8 and the nun only time 
wah the home. 


ACCOUNTS RECEIVABLE GENERATION 

In this job, an accounts receivable file of 50 records is created. Each 
record has 10 fields: customer number, salesman number, year-to-date sales, 
prior month sales (five fields), payments and credit limit. The file is up¬ 
dated randomly 10 times by customer number for sales amounts and payments. 

A report is displayed with billing detail, including company, salesman, year- 
to-date sales, credit limit, amount outstanding and sales by month. 




With Compile 

Run Only 

C - 3 

Results: 

11: 1.5 

4:38.0 


Comment: The hand dihk time with compile wah 5:42.0, and the nun only time 
wah 1:36.3. 
















This run reports the timing for the accounts receivable problem when results 
are routed to the printer for hard copy output. 




With Compile 

Run Only 

C - 3A 

Results: 

13:59.3 

7:35.9 


Cormdnt: Tkz hand duk tund mAh complld u)cu> 8:42.3, and thd nan only timd 
U)a6 4:36.6. 


EASE OF USE TEST 

The Ease of Use Test is a script-based benchmark specifically designed to 
compare all editors with respect to ease of use. This comparison is accom¬ 
plished by starting with a 9-line file, changing it to an interim form (in 
effect, editing in all the errors) and then changing the file back to its 
initial form. These changes test the editing capabilities when making the 
errors as well as when correcting them. 


The editing tasks are: 

• Line deletion 


• Line insertion 

• Line appendage 

• Change/Addition/Deletion of unique words in a line/string 

• Change/Addition/Deletion of non-unique words in a line/string 

• Change/Addition/Deletion of unique characters (including spaces 
embedded in and not embedded in words) in a line/string 

• Change/Addition/Deletion of non-unique characters (including 
spaces) in a line/string 


E - 1 


Results: Approximately 208 keystrokes were required to 
edit the nine-line test file. 


w 
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DYNABYTE 5300: PRICING COMPONENTS 


COSTS 

_ $ 8,535 

Dynabyte Model Diuu/i\z ias cesrea; • • • • • • . . . 

_ $16,635 

Dynabyte Model Dbuu/ci (wirn nara uisjw .. . * . 


Model 5300 includes: 


. Model 5022 Smart Terminal (CRT and keyboard) 

. Z-80A Central Processor 
. 64 kilobytes of central memory 
. Dual 8-inch floppy disk drives 
. Epson MX80 

. Microsoft BASIC-80 (compiled) 

. Dynabyte DOS (CP/M 2.2 based) 


Model 5600 includes: 

. All of the above 

. 23 megabyte (unformatted) hard disk 


Components 

. $ 3,395 

• 5100 central processor witn o*±k or memuiy ... 

. 1,895 


. 3,395 

• Dual 8-men single sided r loppy aisis. uiivcs . 

. 645 


• zj megcujy lc naiu uxon. ... 

. . N/C 

• DOS (disk operaring sysceiu; . . 

. . 500 

• Micro SO r U OUmjJJ-_LG<a . .. .. 

OUR OBSERVATIONS 


The Dynabyte did not come with a printer, and each dealer would supply 
their favorite. A local Dynabyte dealer supplied an Epson MX80 which 
we used for the benchmark runs where printer output was required. 

The Dynabyte is marketed through a dealer network. Service and training 
is provided by the local dealer • 

USER COMMENTS 


64K It, enough. Mo problem with t>peed. The t>yt>tem hat. 
There cute no problems with It. 

been £lne. 

Speed It, poo a a lot o& the time when more terminal!, are added (two CRT' t, 
total). I'm very lmpret>t>ed with It. Speed It, the only problem. 

If t, very iatt. No degradation when all &lve temlnalt, atm running. 
We've only had if two month!, and It would be unfair to judge It. If, 
advantage It, that If t, a mulfi-ut,er t>yt,tem. No drawbaakt, fior our ut>e. 





















DYNABYTE 5300: HARDWARE COMPONENTS 


CENTRAL UNIT .... The Dynabyte central unit, the Model 5100 computer, is 

housed in a single desk-top unit. It is based on the Z-80A 
processor and includes twelve S-100 bus card slots, two 
serial ports, and one parallel (printer) port. The unit 
can be expanded by the addition of a Quadraport or Octaport 
board in conjunction with a multi-user operating system 
(such as Dynabyte's DOS Level 4 based on the MP/M operating 
system). Additionally, the many S-100 based special pur¬ 
pose accessories can easily be added to the system. 

CPU Memory: The 5100 comes with 64 kilobytes of central memory and can 

be expanded to 400 kilobytes (though special programming 
techniques are required to take advantage of this feature). 

CRT/Keyboard: The Dynabyte Model 5022 intelligent terminal was supplied 

with the system. Though we used it as a dumb terminal 
(any of a number of brands would have worked in our appli¬ 
cation) , the Dynabyte terminal contains twelve built-in 
and sixteen programmable function keys, as well as 
blinking, underlining, and reverse video. 


OUR OBSERVATIONS 


The system was simple to assemble (interconnecting of cables) and easy to 
operate. While we simply stacked our units on a desk top, Dynabyte does 
supply desk units where components can be mounted in the pedestal. The 
only controls for the operator are an on/off and a reset switch on the 
front of the panel. The rear panel contains space for the addition of 
twelve terminal ports which could be used for added terminals in a multi¬ 
user configuration. 

One nice feature of the keyboard is the numeric/function keypad on the 
right-hand side. It includes a decimal, comma, and an enter key, so all 
data entry can be done without moving the hand (many terminals with a 
numeric keypad only have the decimal, so entering numbers with comma 
separators requires large hand movements. 


USER COMMENTS 


. Speed Is not all that great. The more terminals on-line, the slower It 
get*. I really like the Vynabyte. 1 use It In a physically dirty en¬ 
vironment, dusty, and It hasn't given me any problems. 

. F on our purposes, no problems with speed . We never have all three 
terminals going at the same time. We're extremely pleased with It. 

. We like the keyboard and screen very well. 
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DYNABYTE 5300: HARDWARE COMPONENTS 






STORAGE 

The 5010 floppy disk system was used in our testing. Each disk controller 
board in the computer can support two auxiliary disk controller cards, 
which can each support eight disk drives. Thus, up to sixteen drives can 
be supported by using only one card slot in the computer itself. 

The single density drives, in IBM 3740 format, each provide 256 kilobytes 
of storage. In double density recording (not IBM compatible), they each 
provide 512 kilobytes of storage, for a total of over 1 megabyte of on-line 
storage. 

The 5015-12 hard disk unit, based on the Winchester technology with 8-inch 
disks, provides nearly twenty megabytes of formatted storage on-line. The 
unit comes in a case which matches the 5100 computer and 5010 floppy disk 
units. 


OUR OBSERVATIONS 

In addition to these units which we tested, Dynabyte has available a double¬ 
sided double-density floppy disk drive (for a total of up to two megabytes 
of storage), from 11 to 45 megabytes of Winchester hard disk storage, and 
fixed/removable cartridge disk units up to 96 megabytes. 

As with many systems, a wide variety of hard disk storage means that a 
system can easily be configured to meet the needs of your application. 

Our caution, as always, is to buy more than you think you need in the 
way of storage. You will always find new applications, need file and 
program backups, and will find your data files growing faster than ex¬ 
pected. Storage is relatively inexpensive, and insufficient storage 
should never become a bottleneck in your operations. 

Hard disk storage should always be purchased where speed is a factor in 
choosing a system, particularly in small, micro-chip based systems. The 
more input/output intensive the application, the greater the benefit to 
be expected from a hard disk. In our 1/0-intensive runs, the hard disk 
cut times by nearly two-thirds. 


USER COMMENTS 

. Vlsk capacity Is enough. The dealer recommended a Sh” system, but 
within a month we ran out so we had to buy an S” drive. 

. Tight nou) 11 megabytes Is enough. 

. We’re going to have to add to our S”, we’re pushing It right now. 
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DYNABYTE 5300: HARDWARE COMPONENTS 


OTHER DEVICES 

Printer: Dynabyte does not include any printers in their price list. A 
wide range of printers is available, any of which can be used 
on either the serial or parallel ports included with the system. 
We used the Epson MX80 for our testing. 


OUR OBSERVATIONS 

With the Z-80A/S-100 combination, a wide variety of accessories are 
available, ranging from clock boards to communication boards. One 
feature of the Dynabyte enhancement to the disk operating system is 
that they have written a modul to provide dial-up communications using 
one of two generally available modem (modulator/demodulator) boards. 


USER COMMENTS 

. The Qume ti> filne. 

. R eatty tike the NEC ptvinten. It welt with wond pnoceb&ing and 

accounting package. 

I love the T I pninteA. 
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DYNABYTE 5300: SOFTWARE COMPONENTS 









OPERATING SYSTEM, LANGUAGES 


Operating System: 


Languages: 


File Access Methods: 


UTILITIES 


Dynabyte DOS, an enhanced version of CP/M that 
contains all of the CP/M features, some simpli¬ 
fied configuration utilities, and extensions. 

The multi-user MP/M is also available. 

Virtually anything you want since BASIC, FORTRAN, 
COBOL, PASCAL, and other languages are available 
under the CP/M operating system. 

Under BASIC, we had sequential and random record 
methods. Other methods are available as utilities 
and data management systems running under CP/M. 


File Manipulation: 


System Management: 


Input/Output: 


For file management, CP/M (Dynabyte DOS) allows 
creation and deletion, listing, editing, etc. 

System status, disk and file copy routines, for¬ 
matting of disks, changing default input/output 
devices, are all available. An important feature 
of the Dynabyte is the utility DYNASYS, which is 
menu-driven and automatically configures CP/M. (A 
process which is time-consuming and error prone on 
any raw CP/M system). 

Under Dynabyte*s DOS, it is possible to have up to 
4 terminals and 4 printers tied to the system, 
though only one of each can be used at a time. The 
advantage of this is that several terminals and/or 
printers can be placed in different locations or 
have different characteristics, yet all can access 
or be accessed by the computer. 


OUR OBSERVATIONS 


The enhancements to CP/M are valuable, and other than these, DOS will work 
just like CP/M and includes all standard utilities and capabilities. The 
major advantage is the wide range of software available under CP/M which 
can also be used under Dynabyte*s DOS. Their version 4 of DOS is based on 
MP/M, a multi-user operating system. Combined with the Octaport board, th< 
system will support up to 8 simultaneous users. 


USER COMMENTS 


. CBASIC is ptietty good. Vao groom axe not su^icientty customized £ox 
ou/i business and it's too expensive to buy custom so^tMxxe. We've 
gotten xeally good so^twaxe Support. 

. No training was needed because ofi oux so^tmxe [custom made). A 
person that has nevex been neax a computer be^oxe can xun it. 
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DYNABYTE 5300: SOFTWARE COMPONENTS 


DYNABYTE SUPPLIED PACKAGES 

Dynabyte supplies a general business package, called Business Manager 
Modules. The modules consist of: 

Sales Order Entry 
Accounts Receivable 
Inventory Control 
Purchase Order Management 
Accounts Payable 
General Ledger 

The six modules are linked together via common files (though not all modules 
must be used). They are menu-driven with form-fillout entry of data. Also 
linked to these modules is a Customer Information System which gives quick 
access to information in the files. 

Dynabyte also features the WordStar word processing system which allows full 
screen editing, formatting (margins, justification, paging, etc.). This is 
a relatively popular word processing package available on many small systems. 


OUR OBSERVATIONS 

We did not use the Business Manager Modules and have no information on the 
maximum number of accounts, inventory items, etc., which can be handled by 
the system. 

Dynabyte features the 5000 series as an expandable small business system, 
built around the Business Manager Modules. 


USER COMMENTS 

. We've, had virtually no problems with out application sofitwaae, just 
with the level o{) documentation. The Dynabyte Is Autted veny welt 
to wood processing. Othen. packages (third party! dealer) are 
evolving and getting better. 

. No problems with WordStar. Veachtx.ee packages had a couple ofi bugs 
but didn't need to be modified. 
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DYNABYTE 5300: SOFTWARE COMPONENTS 


EDITOR 

With CP/M and the BASIC-80 we used, there were two options for editing 
programs and data: 

The CP/M editor utility, ED 
The interactive BASIC editor 

Since we were using the compiled version of BASIC, we used the CP/M 
editor for program entry and the edit test. This editor, while line- 
oriented, does allow global searches and replacements of strings, line 
insertion and deletion, character insertion and deletion, listing of 
lines, appending of text, etc., are features of the system. These 
functions are accomplished by issuing commands to the editor, along 
with the required string information. The commands are single char¬ 
acters, sometimes preceded by a number. After using the system, these 
commands become memorized, but are difficult to keep in mind as you are 
learning the system. 

The BASIC editor is strictly line-oriented with no global capabilities, 
A line number must be used for each program line, and editing consists 
of inserting and/or deleting characters and moving the cursor along the 
line. 


OUR OBSERVATIONS 

Most microcomputer program editors are not particularly good or easy to 
use, though the similarities among them are so great that having used 
one, the others are relatively easy to pick up. The problem is that 
the editors are designed to work with dumb terminals having no special 
function keys or features that can be used by an editor. Therefore, 
commands must use the normal alphabetic keys of the keyboard. There 
are only a few reasonable combinations of characters, like I for 
insert, "C" for change, "D" for delete, etc. 
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DYNABYTE 5300: SUPPORT SERVICES 


DOCUMENTATION 


The working documentation consists of the CP/M manual and the BASIC-80 
manual, neither of which are Dynabyte products. Various parts of the CP/M 
manual are designed for readers with different levels of expertise. The 
portions covering user interface and utilities are reasonably well done, 
though they don't teach much about computers. The system information is 
more complex and assumes a working knowledge of computers and software. 

The BASIC-80 manual is designed as a reference manual covering the parti¬ 
cular program statements included in this version of BASIC, as well as how 
to use the system in interactive and compile modes. Also covered are some 
utilities such as the linker, a cross reference facility, the editor, and 
the macro assembler, all typically included in a Microsoft BASIC system. 

Dynabyte supplied manuals generally covered the hardware, along with their 
modifications to the CP/M software. We did not review the manuals on the 
Business Manager Modules. 


MAINTENANCE 


The system is marketed through a dealer network, and these dealers are 
responsible for maintenance. Service agreements are available. 


TRAINING 


The dealers are responsible for training, both in hardware and software use. 


USER COMMENTS 

. Average pn.oble.nu> faA a computeA. SupeA AeAVA.ce. 

. We had a lot ofa hoAdwaAe pAoblemA, in fact, we had a whole new unit 
bAought in. It'A working all night now. Objectively I'd note AeAvice 
veAy high. Uinon pAoblemA with pninteA. 

. No pAoblemA, pAetty good AeAvice. 

. Vocumentation iA fiaiA. TAaining waA £aiA. TheAe weAe a lot othingA 
not explained. We uAed tnial and caaoa. 

. Von't like Vynabyte manualA veAy much. TAaining waA veAy good. 

. Vynabyte documentation iA excellent. We have good communicationA with 
and Auppont faom the manufactuAen in CalifaAnia. TAaining hau> been 
inadequate. 
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SUMMARY OF USER COMMENTS 


With names supplied by Dynabyte, Inc., we interviewed nine users of the 
Dynabyte computer. It was being used for word processing, standard account¬ 
ing procedures, mailing lists, inventory control, financial reporting and a 
database for a health agency hot-line. These organizations had owned the 
Dynabyte from two months to two years, with the average length of time one 
year. Users had evaluated many other computer systems before buying the Dyna¬ 
byte. Very few people mentioned price as their primary reason for choosing 
Dynabyte but instead were influenced by the proximity of the Dynabyte dealer, 
the availability of application software and the multi-user capability. 

There was no typical hardware configuration; two users owned two complete 
systems and three people reported that they had communications linked to the 
system. Central memory was usually 64 kilobytes but one user had 192K. Only 
one had 5h" floppy drives, others had 8" floppy drives only or in combination 
with 23MB to 45MB hard disk storage. Two users had Dynabyte CRT's; others in 
use were Hazeltine, Intertube, and IBM. A third of the users had single user 
systems running under CP/M—the rest had two to five terminals with the MP/M 
operating system. There were a wide range of printers attached to the system 
including Texas Instruments, Diablo, IBM, NEC, DECwriter and Megasoft. One 
user was not happy with the quality of his Hazeltine CRT's and was planning on 
buying some "top-of-the-line" terminals. Generally the users with floppy disk 
storage indicated that they would need more storage capacity eventually, and 
for the rest, their present capacity was adequate. 

After installation and the equipment had been broken in, the hardware was 
fairly reliable for this group. Several users had had major and prolonged 
problems but after these were cleared up the users then said the machinery 
was dependable. "It's been a good system, I think it's well designed, well 
built, attractive." Everyone said they received good hardware service and one 
user also said he was getting "super" service from his CRT's and printer. 

Languages being used for the application software included CBASIC, Microsoft's 
BASIC-80, COBOL and FORTRAN. Only two users said they were doing programming 
in-house. Some businesses had packages developed for CP/M systems which in¬ 
cluded word processing programs. A user with Peachtree accounting programs 
said they had some "bugs" in them, but they "didn't really need to be modified." 
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It was in the area of application software that determined the users' funda¬ 
mental feelings about the Dynabyte. Two users with identical businesses had 
found a software house that had "spent two years researching their business" 
and came up with programs that took care of every aspect of their operations. 
Needless to say, these two individuals were happy with the Dynabyte. Another 
user, though, was very displeased with his "off-the-shelf" packages and felt 
his business was just too diversified for them to work effectively. He 
couldn't afford custom programming and was looking for another system with 
software compatible with his business. 

Those with multi-user implementations were divided about what they thought of 
the Dynabyte's speed of operation. A user with five CRT's was not doing pro¬ 
gram development but usually accessing a shared database, and said it was "very 
fast." Other users said they didn't run all the terminals at the same time, 
or were particular about how they scheduled tasks. One user with four termi¬ 
nals said "the more terminals on-line, the slower it gets." However, only 
one of these users felt that speed was a problem. 


Some of the users thought Dynabyte's documentation was "excellent" or "fair," 
while others said they didn't need manuals because virtually all they did was 
turn it on and let the programs run. Training was good for some, inadequate 
or a matter of "trial and error" for others. In that critical area of dealer 
support, all but one user were getting the assistance they needed. 


The Dynabyte was performing an important role in most of the users' businesses. 
They said the hardware was dependable, it was a capable multi-user system, 
application software was functional, and there was a good rapport between sup¬ 
pliers, service personnel and the owners. Two of these users, however, held a 
low estimation of the Dynabyte because of its size and the application software 
on the market which did not fit their needs. A few of the people who were more 
pleased with the Dynabyte made the following comments. "We didn't see a mini¬ 
computer that could do all this does." "I really like the Dynabyte. It holds 
up under abusive treatment." 
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CONCLUSIONS 


The Dynabyte 5300 is based on the Z-80A processor, S-100 bus, and CP/M 
operating system. Additionally, we used the Microsoft BASIC-80 (compiled) 
in our benchmarks. There are many systems in this category and, performance 
wise, they are very similar. However, we are finding more and more compe¬ 
tition among systems in terms of enhancements to the hardware and operating 
systems, and, as always, differences in levels of support. 

The Dynabyte has two major enhancements to the operating system. First, up 
to four terminals and four printers can be connected to the system at one 
time, though only one of each can be in use at any one point in time. The 
second enhancement is a system generation utility that greatly simplifies 
reconfiguration as attachments (terminals, disks, printers, etc.) are changed 
or added to the system. Under CP/M, reconfiguration is a non-trivial task, 
but with this utility it is a very quick and easy process. 

Users were happy with the performance of the Dynabyte, though some felt they 
were pushing its limits and might have to upgrade. Service was rated as ex¬ 
cellent. The major areas of dissatisfaction (as with most small systems) 
were in training and documentation. Training is generally the responsibility 
of the distributor, and documentation the responsibility of the software de¬ 
veloper. The technical documentation on the system was adequate, and the 
software documentation we used—written by Digital Research (CP/M) and 
Microsoft (BASIC-80)—were professionally done. 

While we evaluated the Dynabyte 5300 as a single-user system, it does have 
multi-user capabilities under the MP/M operating system (Dynabyte*s DOS 
Level 4) with the addition of the 4-port or 8-port input/output board, and 
additional memory. Combined with a hard disk (for faster disk access), the 
Dynabyte provides a relatively inexpensive entry level multi-user system 
with a wide range of available software, including Dynabyte's Business 
Manager series. 
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PREFACE 


The Business Research Division has, over the past six months, reviewed six 
microcomputers in the under $25,000 price range. Our reports have included 
quantitative and qualitative data designed to provide information which 
would be useful to a prospective purchaser in choosing from among the many 
possible alternatives. 

The principal quantitative data is provided by running benchmark programs on 
each of the systems under study. These programs, written by Real Decisions 
Corporation, were designed to answer specific questions concerning the CPU, 
disk access, and printer speeds and capabilities. This technical test pro¬ 
vides a basis for comparing computing performance in an applications environ¬ 
ment. 

In addition to the benchmark test results, we report on the technical factors 
which are inherent in the equipment, such as storage and main memory limits, 
peripheral availability, software features, operating system characteristics, 
and other vendor provided specifications. 

The qualitative data consists of our own personal observations on ease of use, 
potential problem areas, limitations, and notable features of the computer 
system. Additionally, we include comments, observations, and experiences of 
users whom we have surveyed, including their satisfaction with the equipment, 
problems which have occurred, and suitability of the equipment for their 
application. 

This summary report highlights the key points discussed in the first six 
reports. Each benchmark program is outlined and the results compared across 
computers. Then, each computer system is discussed and ranked on each of the 
benchmark tests. Finally, the best and worst features of each system are 
mentioned. 

Please note that we are not recommending any particular computer system since 
each has advantages and disadvantages. Every individual must make their own 
choice based upon their own needs, applications, and importance of choice 
criteria. 
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OVERVIEW 



IBM 

5120 

so 

SYSTEMS 

SD-200 

NEC 

ASTRA 

205 

ALTOS 

ACS8O0O- 

15 

WANG 

2200SVP 

DYNABYTE 

5300 








COST 

$13,705 

$12,300 

$11,950 

$9,875 

$14,600 

$8,535 

PRIMARY 

USAGE 

Bus./Sci. 

General 

Bus./Sci. 
General 
Word Proc. 

Business 

Bus./Sci.. 
General 
Word Proc. 

Bus./Sci. 
General 
Word Proc. 

Bus./Sci. 
General 
Word Proc. 

CPU 

Type 

— 

Z-80A 

— 

Z-80A 

— 

Z-80A 

Memory Size 

32K (up 
to 64K) 

64K (up 
to 256K) 

128K (up 
to 256K) 

208K 

32K (up to 
64K) 

64K (up 
to 400K) 

BUS 

— - 

S-100 

— 

— 

— 

S-100 

DISK STORAGE 

Standard 

Capacity 

2.4MB 

2MB 

2.4MB 

1MB 

3MB 

1MB 

Expandable to: 

4.8MB 

96MB 

4.8MB 

76MB 

5MB 

96MB+ 

Hard Disk 
Capability 

No 

Yes 

No 

Yes 

Yes 

Yes 

SCREEN 

Size 

16 x 64 

24 x 80 

24 x 80 

24 x 80 

24 x 80 

24 x 80 

Graphics 

No 

No 

Some 

No 

Some 

No 

Multi-terminal 
capability 

No 

Yes 

No 

Yes 

No 

Yes 

LANGUAGES 

BASIC 

AP/L 

All CP/M 
Languages 

BASIC 

COBOL 

All CP/M 
Languages 

BASIC-2 

All CP/M 
Languages 

SOFTWARE 

Mfg. Package 

None 

Some 

Some 

None 

Some 

Some 

Vendor Package 

Yes 

Extensive 

Yes 

Extensive 

Yes 

Extensive 

Documentation 

Satis¬ 

factory 

Below 

Average 

Satis¬ 

factory 

Satis¬ 

factory 

Above 

Average 

Satis¬ 

factory 
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COMMENTS ON OVERVIEW 


^ m The IBM, NEC, and WANG all have proprietary CPU and internal bus struc¬ 

tures. The others are Z-80A CPU's. The SD Systems and Dynabyte have 
S-100 bus structures. 

• The three Z-80A based machines used the CP/M Operating System from Digital 
Research, opening up a wide range of languages and applications which are 
written for this system. However, this is not always an advantage since 
much of the software is unreliable. Also, the more a vendor relies on 
externally supplied software, the greater the ”finger-pointing" syndrome 
(is it a hardware of software problem?). 

• Memory size does not indicate how much memory is available to the user. 

In the CP/M based systems , approximately 8K bytes of storage is taken by 
the CP/M system, and, depending upon the particular memory boards, from 2K 
to 8K bytes of memory are used for the disk drivers. In the NEC, a very 
large portion of the memory is utilized by the operating system. In the 
WANG, the operating system is a separate memory and is not counted in 
memory size. For the IBM, 4K bytes out of a 32K memory size is used for 
system overhead. 

• We are seeing in this series a trend towards multi-user capabilities on 
the small machines. Some CP/M based systems can be expanded to MP/M, 
though .additional memory is usually required. However, in our opinion, 
these expanded systems are more difficult to program and do not have the 
features normally found in an integrated multi-user system, though they 
do provide an inexpensive entry-level system for the small business. 

• Hard disk capabilities are becoming more prevalent on the smaller machines, 
and significantly speed up processing times where file input/output is 
heavily used. 

• Though prices are going up—the average price of these six machines was 
$11,900—capabilities are expanding even faster. In terms of computing 
power per dollar, you can spend less and get more today than you could 
only a year ago. The real cost today is in software, and prices will 
continue to rise since it is a labor-intensive industry. 
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USING BENCHMARK RESULTS 


The effective evaluation of a confuting system involves the consideration of a 
number of criteria including, but not limited to, our benchmark system results. 
Though these times provide important information concerning the processing 
capabilities of a computer system, other factors included in the body of our 
reports must be considered. Some of the criteria we consider important are: 

. What is the maximum capacity in terms of memory and disk? 

. What software is available for the system, and is it applicable to 
my business needs? Is it easy to use? 

. How comfortable do I feel about the dealer? Is the dealer geographi¬ 
cally close to my location? Will the dealer respond to problems? Is 
the dealer competent to handle problems? 

. What is the overall support structure? Maintenance? Warranty? 
Training? Documentation? Will I get system updates and modifica¬ 
tions? How much extra will it all cost? 

. What impact will it have on my business operations? Installation? 
Policies and procedures? Personnel changes? Physical requirements? 

* Will the added information and reports, faster report generation, and 
better customer service be worth the costs? 

Alternative systems should be rated on these criteria and compared against the 

system requirements (as set by you, the prospective purchaser) before a final 

choice is made. One method we have found useful in the evaluation process 

consists of the following three steps: 

1. Set certain minimum standards or capabilities, and eliminate from 
further consideration any system not meeting the minimum requirements. 

2. Rank order, from most to least important, all of your selection 
criteria, and rate each vendor/system on each criterion (perhaps 
using a seven-point scale from very bad to very good). 

3. Now compare the systems on only the few most important criteria. Is 
there a clear best system? If there is, that’s your choice. If not, 
look at additional criteria until you find a clear winner. 


For many applications, there may be no best system since any system with more 
of some desired feature will have less of some other desired feature. That is 
why the choice must be made by first defining minimum standards and then rank 
ordering the criteria. Unfortunately, we have seen individuals who keep waiting 
for the non-existent best to come along, and they never automate ... and they 
never realize what the lost opportunity is costing them. 
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CPU INTENSIVE PROBLEM 






PROBLEM STATEMENT 

These two programs execute a variety of calculations. The first program 
(timings A-l to A-4) uses addition, multiplication, division, square root 
and exponentiation. The second program (A-5 to A-8) uses just addition, 
multiplication, and division. Each program runs through an iterative 
process N times, with N values of 500, 1000, 2000 and 3000. 


RESULTS 



IBM 

5120 

SD 

SYSTEMS 

SD-200 

NEC 

ASTRA 

205 

ALTOS 

ACS8000- 

15 

WANG 

2200SVP 

DYNABYTE 

5300 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

Parameters 







A-l N = 500 

21.4 

39.6 

_* 

2:24.2 

2.7 

2:15.3 

A-2 N = 1000 

41.8 

1:17.4 

— 

2:43.5 

5.2 

2:35.7 

A-3 N = 2000 

1:22.9 

2:23.0 

— 

3:25.2 

10.2 

3:16.6 

A-4 N = 3000 

2:03.9 

3:48.0 

— 

4:05.9 

15.2 

3:57.2 

A-5 N = 500 

24.9 

11.0 

5:18.7 

2:06.0 

2.4 

1:54.6 

A-6 N = 1000 

48.9 

20.4 

5:53.3 

2:08.4 

4.5 

1:57.3 

A-7 N = 2000 

1:37.3 

39.1 

7:02.5 

2:13.1 

8.8 

2:02.0 

A-8 N = 3000 

2:25.5 

57.8 

8.11.8 

2:17.8 

13.0 

2:06.6 


★NEC's BASIC language does not have square and square root functions. 


OBSERVATIONS & COMMENTS 

• The NEC, Altos, and Dynabyte were all compiled languages, and these 
times include compile, link, and execute, giving an indication of 
speed in program development mode. For run only times, NEC is 
still the slowest, while Altos and Dynabyte fall between the 
SD-200 and Wang. 

• Wang shows here its fast processing capabilities. 
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I/O INTENSIVE PROBLEM 


PROBLEM STATEMENT 

This run stores numbers from 1 to N on disk and retrives the first 50 of 
them in a factorial fashion (for example, for a total of 1275 reads fol¬ 
lowing 3000 writes). The program was run with N set at 500, 1000, 2000 
and 3000. 


RESULTS 



IBM 

5120 

SD 

SYSTEMS 

SD-200 

NEC 

ASTRA 

205 

ALTOS 

ACS8000- 

15 

WANG 

2200SVP 

DYNABYTE 

5300 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

RESULTS 

Min:Sec 

RESULTS 
Min:Sec 

RESULTS 

Min:Sec 

RESULTS 

Min:Sec 

Parameters 







B-l 

N = 500 

2:23.6 

1:07.8 

6:59.8 

2:33.9 

7.6 

2:40.9 

B-2 

N = 1000 

2:43.3 

1:15.0 

7:12.5 

2:39.2 

10.6 

2:48.5 

B-3 

N = 2000 

3:20.9 

1:30.9 

7:24.8 

2:49.3 

16.9 

2:57.0 

B-4 

N = 3000 

3:58.0 

1:49.3 

7:45.9 

3:01.7 

23.0 

2:67.2 


OBSERVATIONS & COMMENTS 

• NEC, Altos, and Dynabyte were compiled. For run only times, NEC was 
slightly better than IBM, while Altos and Dynabyte fell between SD 
Systems and Wang. 

• Hard disk systems greatly improve timing on this test, cutting times 
to one-third or better. 
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SCIENTIFIC/ENGINEERING PROBLEM 


PROBLEM STATEMENT 

This program solves a system of linear equations, using the Gauss-Jordan 
method of elimination. The program sets up the following system of "N" 
equations with "N" unknowns: 


O.lx^ + O.IX 2 + O.lx^ + 
O.lx^ + 0.3x2 + 0.3x2 + 
O.lx^ + 0.3x2 + 0.5x2 + 


+ 0.1x N - 0.2 

+ 0.3x = 0.4 
N 

+ 0.5x n = 0.6 


O.lx^ + 0.3x2 + 0.5 x 3 + . . . + = 10.0 

To show that the run has been executed successfully, the values of x^, x 2 , 
and x^ are printed at the end of the execution. 


RESULTS 



IBM 

5120 

SD 

SYSTEMS 

SD-200 

NEC 

ASTRA 

205 

ALTOS 

ACS8000- 

15 

WANG 

2200SVP 

DYNABYTE 

5300 

RESULTS 

Min:Sec 

RESULTS 

Min:Sec 

RESULTS 

Min:Sec 

RESULTS 

Min:Sec 

RESULTS 

Min:Sec 

RESULTS 

Min:Sec 

C-l 

35:29.7 

17:42.8 

20:18.8 

7:54.5 

2:13.3 . 

7:43.7 


OBSERVATIONS & COMMENTS 

• With run only times, NEC drops to 14 minutes, and the Altos and 
Dynabyte drop to 5*5 minutes. 

• It should, by now, be clear that the Altos and Dynabyte are very 
close in all times. They are Z-80A's running at the same clock 
speed, and using the same compiled BASIC-80. 























NEW PRODUCT PLANNING PROBLEM 


PROBLEM STATEMENT 

This program models the relationship between product production costs and 
profitability over the range of the next four years. A baseline run is 
established, and several parameters are varied in a "what-if" mode on sub¬ 
sequent runs. Program output is printed in a standard report format of 
report line items across column years. The model's display line items are: 


- Units Sold 

- Selling Price 

- Revenue 

- Raw Material 

- Direct Labor 

- Packaging 


- Distribution 

- Gross Profits 

- Fixed Costs 

- Net Before Taxes 

- Taxes Payable 

- Net Income 


RESULTS 



IBM 

5120 

SO 

SYSTEMS 

SD-200 

NEC 

ASTRA 

205 

ALTOS 

ACS8000- 

15 

WANG 

2200SVP 

DYNABYTE 

5300 

RESULTS 
Min:Sec 

RESULTS 

Min:Sec 

RESULTS 

Min:Sec 

RESULTS 

Min:Sec 

RESULTS 

Min:Sec 

RESULTS 
Min:Sec 

C-2 

25.0 

10.5 

8:32.3 

2:30.6 

5.2 

2:22.2 


OBSERVATIONS & COMMENTS 

• On run only times, the NEC was 38 seconds, and the Altos and 
Dynabyte were 8 seconds. 

• Times for printed output varied from one-half to one and one-half 
minutes, depending upon the printer speed. 
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ACCOUNTS RECEIVABLE PROBLEM 





PROBLEM STATEMENT 

in this job, an accounts receivable file of 50 records is created. Each 
record has 10 fields: customer number, salesman number, year-to-date 
sales, prior month sales (five fields), payments and credit limit. The 
file is updated randomly 10 times by customer number for sales amounts 
and payments. A report is displayed with billing detail, including com¬ 
pany, salesman, year-to-date sales, credit limit, amount outstanding, 
and sales by month. 


RESULTS 



IBM 

5120 

SD 

SYSTEMS 

SD-200 

NEC 

ASTRA 

205 

ALTOS 

ACS8000- 

15 

WANG 

2200SVP 

DYNABYTE 

5300 

RESULTS 

Min:Sec 

RESULTS 

Min:Sec 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

03 

4:16.2 

6:16.4 

26:26.4 

10.41.5 

2:23.0 

11:01.5 


OBSERVATIONS & COMMENTS 

• NEC's run only time was just over 5 minutes, while the Altos and 
Dynabyte were close to the IBM's time. 

• With printed output, times increased by approximately one to three 
minutes, again depending upon the speed of the attached printer. 


11 























EASE OF USE TEST 


PROBLEM STATEMENT 

The Ease of Use test is a script-based benchmark specifically designed to 
compare all editors with respect to ease of use. This comparison is accom¬ 
plished by starting with a 9-line file, changing it to an interim form (in 
effect, editing in all the errors) and then changing the file back to its 
initial form. These changes test the editing capabilities when making the 
errors as well as when correcting them. 

The editing tasks are: 

- Line deletion 

- Line insertion 

- Line appendage 

- Change/Addition/Deletion of unique words in a line/string 

- Change/Addition/Deletion of non-unique words in a line/string 

- Change/Addition/Deletion of unique characters (including spaces 
embedded in and not embedded in words) in a line/string 

- Change/Addition/Deletion of non-unique characters (including 
spaces) in a line/string 


RESULTS 



IBM 

5120 

SD 

SYSTEMS 

SD-200 

NEC 

ASTRA 

205 

ALTOS 

ACS8000- 

15 

WANG 

2200SVP 

DYNABYTE 

5300 

Number of key¬ 
strokes required 

134 

208 

125 

208 

162 

208 


OBSERVATIONS & COMMENTS 

• The better scores of the IBM, NEC, and Wang indicate the integrated 
nature of these systems, including better editors than the CP/M 
editing utility. 
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PROFILE: IBM 5120 


BENCHMARK STANDINGS 


BEST FEATURES .... 


DRAWBACKS 


CONCLUSIONS 


UPDATE 


VhA.ee cu> tested - $13,705 



CPU 

I/O 

SCI/ 

ENG 

NEW 

PROD 

ACCTS 

REC 

EDIT 


A 

B 

O 

1 

h-» 

C-2 

C-3 

E-l 

Fastest 1 







2 

X 




X 

X 

3 




X 



4 







5 


X 





Slowest 6 



X 





Comment: The 5120'* timing* hanged £hom £aihZy 

{,a*t to the *loweAt. 


IBM has provided a powerful BASIC that includes a wide 
range of mathematical functions. An abundance of 
function keys aid programming and data entry. IBM 
does supply a variety of application programs. 


There is too much overlap and redundancy in IBM's 
manuals which make them a time-consuming reference. 

The 5120 is a single-station system which cannot 
support hard disk or additional users. Although IBM 
provides software, they will not tailor it for a user. 
Some users mentioned that the small screen size was a 
hinderance and that the 80 cps printer slowed throughout. 


As a floppy-based, non-expandable system, the 5120 is 
somewhat overpriced. One of its strongest points is 
IBM's national network of representatives with a re¬ 
spectable reputation for service. The 5120 will be 
utilized best by a company that buys turnkey programs 
or has an experienced computer user in-house. 


As of October 1, 1981, the price of the 5120 has been 
reduced 35 percent. However, the new IBM System/23 
effectively replaces the 5120 at the bottom of IBM's 
product line. The System/23 is a single-user system 
expandable to 128K of main memory and 4.4 megabytes 
floppy disk storage. 

























BENCHMARK STANDINGS 


BEST FEATURES .... 


DRAWBACKS 


CONCLUSIONS 


UPDATE 


PROFILE: SD SYSTEMS SD-2QO 

PAice ai tested. = $12,300 



CPU 

I/O 

SCI/ 

ENG 

NEW 

PROD 

ACCTS 

REC 

EDIT 


A 

B 

C-l 

C-2 

C-3 

E-l 

Fastest 1 







2 


X 


X 



3 

X 




X 


4 



X 



X 

5 







Slowest 6 








Comment •* The SV'6 time ,4 put it in the middte among 
the otheA t>ix &yi>tem&, howeven,, it w)o4 the 
&(UteJ>t the tdiA.ee Z-S0A computeu. 


Users were pleased with the SD's hardware reliability 
and ease of use. It has a Z-80A processor running under 
an operating system that is CP/M compatible. SD supplies 
some business packages and supports many vertical soft¬ 
ware packages. A user can choose floppy disk drives or 
up to 96 megabytes hard disk and add up to five terminals. 


The documentation is some of the poorest we've seen; users 
expressed the same opinion and said it was too technical. 
Although there is an additional Z-80A chip dedicated to 
screen use, "user friendly," or extra capabilities have 
not been implemented and screen output is very basic. 


The SD is a very solid system and a capable performer, 
however its price is higher than other systems tested in 
this series with the same capabilities. It's expand¬ 
ability will make it attractive for a small and growing 
business. First-time computer users will want to pur¬ 
chase finished programs as the documentation would make 
learning about programming and modifying programs diffi¬ 
cult. 

The SD 200 is now being marketed with the OASIS operating 
system. SD Systems is also modifying the MP/M multi-user 
operating system to run on SD computers. 
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PROFILE: NEC ASTRA 205 


BENCHMARK STANDINGS 


BEST FEATURES .... 


DRAWBACKS 


CONCLUSIONS . 


UPDATE 


?Hic.<L 06 tested = $11,950 



CPU 

I/O 

SCI/ 

ENG 

NEW 

PROD 

"ACCTS 

REC 

EDIT 


A 

B 

C-l 

C-2 

C-3 

E-l 

Fastest 1 






X 

2 







3 







4 







5 



X 




Slowest 6 

X 

X 


X 

X 



Cement: The NEC wo4 one. otf the. btowe&t by&teM> u)e 

tested, but it hcu a iupenion editor. 


The Astra 205, while not expandable, is upward compatible 
within the Astra line. It is an integrated system that 
is host for an assortment of NEC supplied business 
packages. The application documentation is well done. 

The 205 is fairly versatile; it has 27 function keys 
and a screen-oriented BASIC. 


The operating system is designed for larger and more 
powerful systems. This design, combined with a COBOL- 
like structured BASIC requires a higher level of user 
expertise. We found the system documentation difficult 
to use, some manuals lacked indexes and it was loosely 
organized. Compile time was long since the compiler 
seemed to make excessive use of the disk for inter¬ 
mediate storage. 


The NEC will work well for a user who does not intend to 
program or expect to modify third-party programs. The 
thrust of the documentation and support from the manu¬ 
facturer is toward dealers and software suppliers, so 
a careful assessment of the potential dealer is advised. 


System price has dropped from $8,560 to $6,500. The 
total cost with a 120 cps printer is $9,890. The cost 
of adding a third 1.2 megabyte drive has gone down 
$ 1 , 000 . 
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PROFILE: ALTOS ACS8000-15 


Price cu> tested = $9,875 


BENCHMARK STANDINGS .... 



CPU 

I/O 

SCI/ 

ENG 

NEW 

PROD 

ACCTS 

REC 

EDIT 


A 

B 

C-l 

C-2 

C-3 

E-l 

Fastest 1 







2 







3 


X 

X 




4 





X 

X 

5 

X 



X 



Slowest 6 








Comment: Tfte Alto*' turn ,6 are in the middle* and 

comparable to other 1-80 A AyttemA, but 
in the slower group overall . 


BEST FEATURES .... Numerous upgrade options, including hard disks and multi¬ 
user capability, allow the Altos to easily grow with a 
business. It employs a unique single board technology 
eliminating the need for an internal bus. Users reported 
that the hardware was reliable and backed up by good 
service from dealers. It runs under the CP/M operating 
system, giving the user an almost unlimited supply of 
software packages and languages. 




DRAWBACKS . Altos does not "package" their system, a buyer, there¬ 

fore, should be careful when choosing peripherals, making 
sure they are compatible with the system. Most of the 
documentation is not well suited for a beginning com¬ 
puter user. 


CONCLUSIONS . Costing under $10,000, the ACS8000-15 is a cost-effective, 

versatile system. It is reliable and can service a 
variety of applications with the large array of CP/M 
programs on the market. 
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PROFILE: WANG 22QOSVP 


BENCHMARK STANDINGS 


BEST FEATURES .... 


DRAWBACKS 


CONCLUSIONS 


Pnlce 04 tested = $14,600 



CPU 

I/O 

SCI/ 

ENG 

NEW 

PROD 

ACCTS 

REC 

EDIT 


A 

B 

r—1 

I 

o 

C-2 

C-3 

E-l 

Fastest 1 

X 

X 

X 

X 

X 


2 







3 






X 

4 







5 







Slowest 6 








Comment: The SOP continue* the Wang tradition ofi 

computen* that outshine many otkeu, It 
i* a veny fiaAt *y*tem. 


Users were very pleased with the SVP. They said it was 
fast, BASIC-2 was powerful and easy to learn, and system 
documentation was reported to be above average. A total 
capacity of 4 megabytes hard disk and one megabyte floppy 
disk storage is available. It has features for experi¬ 
enced and non-experienced users alike and has program¬ 
mable function keys. 


Anyone purchasing the SVP must keep in mind that it is a 
single-user system only. Some users felt a drawback was 
the lack of a large application product base that could 
run on the Wang. BASIC-2's file handling methods are 
quite awkward and do not allow random accessing. 


The SVP has some powerful capabilities that are somewhat 
diminished by clumsy file handling. For number crunching 
capability it is superior. The fixed size makes it suit¬ 
able for a small business or a single-task application. 
For $1,000 more, the Wang 2200VP would give a user an 
upgradable system. 
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PROFILE: DYNABYTE 5300 


BENCHMARK STANDINGS 


BEST FEATURES 


DRAWBACKS 


CONCLUSIONS . 


UPDATE 


Price cu> tested = $8,535 



CPU 

I/O 

SCI/ 

ENG 

NEW 

PROD 

ACCTS 

REC 

EDIT 


A 

B 

C-l 

C-2 

C-3 

E-l 

Fastest 1 







2 



X 




3 







4 

X 

X 


X 


X 

5 





X 


Slowest 6 








Comment: The Vynabyte’4 performance put it in the 
slower rankings overall, but iti time* 
axe comparable to other Z-80A procet>&ort>. 


The 5300 is a Z-80A system expandable to hard disk and 
multi-users. Additionally, with a single-user configu¬ 
ration, up to four printers and four terminals may be 
attached, although only one of each may be used at a 
time. The operating system is an enhanced version of 
GP/M and is compatible with CP/M packages and languages. 
Users reported that the Dynabyte hardware required only 
minor repairs and servicing. 


Documentation is not produced by Dynabyte, so there is a 
variability in the quality of manuals and useability by 
different users. Owners' dissatisfaction with the system 
was usually a result of their application software. 


It is a relatively low priced system with "room to grow" 
with a business. Versatility is provided by the many 
options offered by CP/M compatible packages and lan¬ 
guages on the market. 


The processor and dual 8—inch drives each cost about $400 
less nows total price is $800 lower. 
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SUMMARY 


This summary report has reviewed the best features and drawbacks of six small 
systems. Additionally, we have included updates indicating features and 
prices which have changed since our original reports. Finally, the systems 
have been ranked in terms of performance on the six benchmark programs. 

There are advantages and disadvantages to each of the systems tested. Some 
are faster; some have larger storage capacities; some have more application 
software available; some have graphics capabilities; some are less expensive; 
some can be expanded to multiple terminals; some have several programming 
languages available; some have more hardware options; and some take up less 
space. 

It is unlikely that any one system possesses the best combination of features 
for your application. The key word here is best . Only you can determine what 
is best for your application, operating environment, and growth expectations. 
You must determine which features are "musts," which are "nice-to-haves," and 
which are "immaterial." Since every system you look at will have some unique 
feature, and if you haven't clearly specified your needs, then every sales 
pitch you hear will be more likely to add to your confusion. 

In choosing a system, we would make two recommendations. First, if you don't 
know much about computers, it would be worthwhile to have a consultant spend 
a few days in your business to analyze your needs, and to tell you what options 
are available in the way of equipment and software. You should be willing to 
spend ten percent of your budget on outside, independent help in choosing a 
system. 


Our second recommendation is that you not underestimate system size require¬ 
ments. Users often comment that they need to add memory, terminals, and/or 
disk space, simply because they have found more applications or have grown 
faster than anticipated. You should use a two to three year planning horizon 
when considering system size. 

We will be reporting on an additional six systems, and by the end of this 
series, you will have a good understanding of the capabilities and features 
of the major small systems available in today's marketplace. 
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PREFACE 


Our seventh report in the Continuation of Series 1 and 2 covering systems 
under $25,000 evaluates the Billings BC-12DF2M. To date, we have looked at 
systems that could be classified as stand-alone floppy-based machines that may 
or may not be expandable to hard disk and multi-user configurations. Often, 
this type of system is the only computer made by a particular manufacturer. 
Other systems were developed by manufacturers that designed and sold larger 
systems, but are now offering smaller (often non-expandable) computers to fill 
out the low end of their product lines. The Billings BC-12DF2M examined in 
this report belongs in the first group, as this floppy-based system is the 
primary computer marketed by the Billings Computer Corporation. 

Although there are differences in philosophies about hardware design, a feature 
that is becoming more and more common across all systems is application soft¬ 
ware developed and supported by the hardware manufacturers themselves. These 
packages can help to lower the costs of computer ownership by eliminating the 
need for custom programming. Though not without some disadvantages, these 
packages should be one of the key components a buyer examines closely. 

Our benchmark reports continue to be a valuable resource for sifting through 
the often subtle differences among small computer systems. These reports 
provide the comparative results of running five benchmark programs on each 
of the systems under study, programs which represent capabilities needed by 
users in an operating environment. Additional information is given on the 
alternative configurations which can be assembled, internal and external 
storage and memory capabilities, languages available, the operating system, 
availability of application packages, and general comments on ease of use. 
Finally, a survey of users is conducted, and their comments on ease of use, 
relationships with hardware and software suppliers, problems encountered, 
etc., are included in each report. 
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EXECUTIVE SUMMARY 


The Billings BC-12DF2M used in our tests consisted of a Z-80A microprocessor, 
64 kilobytes of main memory (56K bytes available to the user), two dual-sided, 
double density floppy disk drives (2 megabytes total), two RS232C serial 
I/O ports, a 24-by-80 character CRT, and a P-510 printer (a 180 character-per- 
second dot matrix printer). The total system price including Billings Operat¬ 
ing System (BOS) and Billings EBASIC is $12,395. 

• The Billings BC-12DF2M is another system in this series which is 
based on the ever popular Z-80A processor. The processor, memory, 
and other boards are mounted in the terminal as a single, compact, 
lightweight unit (the BC-12). The drives are contained in a separate 
unit (the DF2M). 

• The Billings Operating System (BOS) is based on the single-user ver¬ 
sion of the OASIS, operating system by Phase One Systems. Billings has 
enhanced and ijpgraded OASIS to create their system, BOS. Our past 
experience with this operating system has been extremely favorable 
and BOS was no exception. We feel this operating system is one of 
the most sophisticated offered for microcomputer systems. Its 
features are often found only on more expensive minicomputers. 

• The users we spoke to in our survey described the performance of the 
Billings system as "adequate" and "acceptable" and our benchmark 
timings agree with this appraisal. Though these users may not have 
been impressed with the Billings' speed, they nearly all agreed that 
for the money, its performance was good. 

• Billings offers a full line of application software including the 
"big five" accounting packages, word processing, and several others. 

We had an opportunity to try out these packages and found them to 
be well designed and easy to use. Though the users in our survey 
reported some problems with the packages, most were quite pleased. 

• Billings offers several languages for the BC-12DF2M including FORTRAN, 
COBOL, Macro Assembler, and two different versions of BASIC. They 
also offer screen and printer forms generators which greatly facili¬ 
tate application programming. 

• The users we surveyed were overwhelmingly pleased with the relia¬ 
bility of their Billings hardware. They were also nearly unanimous 
in their satisfaction with the support received from their Billings 
dealers. They regarded their dealers as "knowledgeable" and 

"supportive." 

Though its expansion capabilities are limited, the Billings BC-12DF2M is a 
capable computer system for the small business user. With reliable hardware, 
a variety of application packages, and capable dealers, the Billings system 
could be "just right" for the entry-level user. 
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SYSTEM: BILLINGS BC-12DF2M 

PRICE AS TESTED: $12,395 


TOTAL TIME 
Min. See 


CPU INTENSIVE 


500 

1000 

2000 

3000 


500 

1000 

2000 

3000 


I/O INTENSIVE 


N = 1000 


N = 2000 


N = 3000 


REAL LIFE” PROBLEMS 


TOTAL TIME 
Min. See. 


SCIENTIFIC/ENGINEERING 


NEW PRODUCT PLANNING 


ACCOUNTS RECEIVABLE 


NUMBER OF KEYSTROKES REQUIRED 
SUBJECTIVE JUDGMENT . 
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THE BENCHMARK PROCESS 


All benchmarks were run using Billings' EBASIC under the Billings Operating 
System (BOS). The Billings BC-12DF2M used in these tests consisted of a 
Z-80A microprocessor with 64 kilobytes of main memory (56K available to the 
user), two 8-inch floppy disk drives with a total capacity of 2 megabytes, 
a CRT/keyboard, and a 180 character-per-second dot matrix printer. Billings 
shipped the unit to our offices in Boulder, Colorado where the system was 
quickly made operational with the help of Billings personnel. 

The BOS operating system is designed for the BC-12 system and therefore 
requires no personalization or other set-up procedures. In fact, the operator 
need merely power-up the system and insert the proper diskette to start the 
system. We found the BOS Reference Manual to be quite helpful and easy to 
use with each command clearly explained and numerous examples provided. In 
addition, a HELP command is available at any time to explain operating system 
commands at the terminal. 

Billings' EBASIC has its roots in Microsoft's BASIC-80. Billings has pur¬ 
chased the rights to BASIC-80 and modified it for the BC-12. Since we have 
had a great deal of experience with BASIC-80 in the past, we were immediately 
comfortable with EBASIC. We found the Billings manual on EBASIC to be very 
good and stocked with numerous examples of EBASIC commands and statements. 

As is common, though, the user must be aware that this manual is intended for 
reference and not as a learning tool. 

Before the benchmark programs could be run, some modifications were required 
to adapt them to Billings EBASIC. Typically, the major differences in versions 
of BASIC are in the area of I/O statements and EBASIC was no exception. 

Some of the features of EBASIC include: 

• Sequential and random file access 

• If . . . Then . . .Else (with nesting) 

• Direct (or immediate) execution of statements 

• Program editing facilities including an EDIT command, a renumbering 
facility, an automatic line numbering facility 

• Assembly language subroutine calls 
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As with BASIC-80, EBASIC does not do immediate syntax-error checking (i.e., 
as the statements are entered). instead, syntax errors are detected as 
encountered during program execution and EBASIC places the user in EDIT 
mode on the incorrect line. 


All programs were run with output to the screen. For those programs having 
printed output, a control sequence (Escape followed by a P) can be entered 
to echo all screen output to the printer. Alternatively, the EBASIC LPRINT 
statement can be used to directly output to the printer. We used the latter 
method, though we noted that less than a second was added to the execution 
time if we used the control sequence rather than the LPRINT. 


To run the benchmark tests, the programs were entered using the EBASIC 
interpreter and editor, tested, and stored on diskette. To execute, the pro¬ 
grams were loaded into memory, the RUN statement was typed in, and the stop¬ 
watch was started when the carriage return was entered. Timing was stopped 
when output was complete. 
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OVERVIEW OF PROGRAMS 



The benchmark program set consisted of: 

Speed Tests 

• A CPU-intensive job of varying parameters 

• An I/O-intensive job of varying parameters 

"Real Life” Problems 

• A scientific/engineering job 

• A new product planning problem 

• An accounts receivable generation, update and report 



I 


Ease of Use Test 
• A script-based editing test 


SPEED TESTS: CPU-Intensive and I/O-Intensive Jobs 

Both the CPU-Intensive and the I/O-Intensive benchmarks were designed to test 
the speed of specific computing tasks that used repeated, short, individual 
operations. 

CPU-INTENSIVE JOB 

This short program executes a variety of calculations including addition, mul¬ 
tiplication, division, square root and exponentiation. The program runs 
through an iterative process N times, with "N" values of 500, 1000, 2000 and 
3000. 


A - 1 
A - 2 
A - 3 
A - 4 


Results: 

N = 500 

N = 1000 

1 

minute 

48.3 

34.5 

seconds 

seconds 


N = 2000 

3 

minutes 

6.9 

seconds 


N = 3000 

4 

minutes 

39.2 

seconds 



f 
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Va/Uation: CPU-Intensive_Alternate_Runs__(A5-A8)_ 

This program performs the same number of calculations as the standard CPU- 
Intensive run but without exponentiation and square root. 


A - 5 

Results: 

N = 500 

13.3 seconds 

A - 6 


N = 1000 

24.3 seconds 

A - 7 


N = 2000 

46.5 seconds 

A - 8 


N = 3000 

1 minute 8.6 seconds 


I/O-INTENSIVE JOB 

This run stores numbers from 1 to N on floppy disks and retrieves the first 
50 of them in a factorial fashion (for example, a total of 1276 reads follow 
ing 3000 writes). Several combinations were run with "N" values of 500, 
1000, 2000 and 3000. 


B - 1 

Results: 

N = 500 

1 

minute 

45.0 

seconds 

B - 2 


N = 1000 

1 

minute 

55.1 

seconds 

B - 3 


N = 2000 

2 

minute s 

29.1 

seconds 

B - 4 


N = 3000 

3 

minutes 

0.3 

seconds 


"REAL LIFE" PROBLEMS: Scientific/Engineering, New Prod uct Planning, Accounts 

Receivable Generation 

The next three benchmarks were designed to test the running time of actual 
programs that the user might want the computer to perform. 


SCIENTIFIC/ENGINEERING 

This program solves a system of linear equations, using the Gauss-Jordan 
method of elimination. The program sets up the following system of "N" 
equations with "N" unknowns: 














O.lx, + 0.1x„ 
1 2 

O.lx^ + 0.3 x 2 
O.lx.^ + 0.3 x 2 


+ O.lx^ + • . 
+ 0.3x 3 + . . 
+ 0*5x 3 + . . 


• + °* lx N " °* 2 

. + 0. 3Xn = 0.4 

. + 0.5x n = 0.6 


O.lx^ + 


.3x„ + 0.5x„ + 
2 3 


+ 9« 


^ = 


= 10.0 


To show that the run has been executed successfully/ the values of x , x , and 

1 2 

x N are printed at the end of the execution. 


Results: 21 minutes 48.6 seconds 


l/a^catcon: C-l Alternate Run (C-1A) 


This program performs the C-l run with a smaller number of equations and 
unknowns (35 equations/unknowns as compared to 50 in the larger run). 


C - 1A 


Results 


7 minutes 52.9 seconds 


NEW PRODUCT PLANNING PROBLEM 

This program models the relationship between product production costs and 
profitability over the range of the next four years. A baseline run is 
established and several parameters are varied in a "what-if" mode on subse¬ 
quent runs. Program output is printed in a standard report format of report 
line items across column years. The model's display line items are: 
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- Units Sold 

- Selling Price 

- Revenue 

- Raw Material 

- Direct Labor 
• Packaging 


- Distribution 

- Gross Profits 

- Fixed Gosts 

- Net Before Taxes 

- Taxes Payable 

- Net Income 


C - 2 


Results: 


14.2 seconds 


Va/UjxtUpn: C;2_Using__Pr inter _J[C-2A)^ 

This run reports the timing for the New Product Problem when results are 
routed to 

C - 2A 


the printer for hard copy output. 


Results: 36.6 seconds 


ACCOUNTS RECEIVABLE GENERATION 

In this job, an accounts receivable file of 50 records is created. Each 
record has 10 fields: customer number, salesman number, year-to-date sales, 
prior month sales (five fields), payments and credit limit. The file is 
updated randomly 10 times by customer number for sales amounts and payments. 
A report is displayed with billing detail, including company, salesman, 
year-to-date sales, credit limit, amount outstanding and sales by month. 
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1/aAiotcon: C-3_Using_Printer__(C-3A)_ 

This run reports the timing for the accounts receivable problem when results 
are routed to the printer for hard copy output. 


C - 3A 


Results: 


5 minutes 49.5 seconds 


EASE OF USE TEST 

The Ease of Use test is a script-based benchmark specifically designed to com¬ 
pare all editors with respect to ease of use. This comparison is acconqplished 
by starting with a nine-line file, changing it to an interim form (in effect, 
editing in all the errors) and then changing the file back to its initial 
form. These changes test the editing capabilities when making the errors as 
well as when correcting them. 

The editing tasks are: 

• Line deletion 

• Line insertion 

• Line appendage 

• Change/Addition/Deletion of unique words in a line/string 

• Change/Addition/Deletion of non-unique words in a line/string 

• Change/Addition/Deletion of unique characters (including spaces 
embedded in and not embedded in words) in a line/string 

• Change/Addition/Deletion of non-unique characters (including 

spaces) in a line/string 


Results: Approximately 208 keystrokes were required to edit 
the nine-line test file. 
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BILLINGS BC-12DF2M: PRICING COMPONENTS 






COST 


Billings BC-12DF2M, as tested . $12,395 

Includes: 

. Z-80A processor 

. 64 kilobytes of main memory (56k for user) 

. Two dual-sided, double-density floppy disk drives 
(8-inch) for 2 megabytes total storage 
. 2 RS232C serial I/O ports 

. CRT and keyboard 

. P-510 180 character-per-second dot matrix printer 

. Billings Operating System 
. Billings EBASIC 


Components 

• BC-12 (terminal, processor, memory, and ports) .. $ 5,400 

• BC-12FD (BC-12 plus dual 5i-inch floppy disk drives) . $ 6,600 

• BC-12DF2M (BC-12 plus dual 8-inch drives) . $ 9,900 

• DF2M (dual 8-inch floppy disk drives) . $ 4,500 

• P-55 (55 character-per-second impact printer) . $ 3,100 

• P-110 (110 character-per-second dot matrix printer) . $ 749 

• P-510 (180 character-per-second dot matrix printer) . $ 1,595 

• Billings Operating System . $ 500 

• Billings EBASIC . $ 400 


OUR OBSERVATIONS 

The Billings system is sold through a network of dealers. These dealers 
were generally rated quite high by the users we spoke to in our survey. 

Expansion capabilities are relatively limited on the BC-12. In our dis¬ 
cussions with Billings personnel, they indicated that they are not at 
this time contemplating addition of hard disk capability to the BC-12 
system. 


USER COMMENTS 

. I can't get mone centnal memony without spending a lot money. 

. Ovenall, the equipment Is excellent, but the inionmatlon that coma 
along with It neatly need* wonk. 

. I love the Billings! 

. I think It'6 a good system . . . they've been noising theln pnices. 
. I Like it. It's easy to wonk with and nelatlvely inee pnoblems. 
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BILLINGS BC-12DF2M: HARDWARE COMPONENTS 


CENTRAL UNIT .... The BC-12DF2M is an 8-bit, 4 MHz system with a Z-80A 

processor, 56 kilobytes of central memory, a 12-inch 
CRT, and a typewriter keyboard, all housed in the ter¬ 
minal which is 20" x 8" x 23". It is RS232 compatible 
with two ports and a 23-bit parallel TTL I/O port. 


CPU Memory: The Billings comes with 56 kilobytes of user memory, an 

additional 8K is reserved ROM. 

Keyboard/Screen: The 12-inch CRT has 96 ASCII and 32 graphics characters 

which can be used with reduced intensity or reverse video. 
The cursor is a blinking underscore. The keyboard has 
94 keys plus sixteen function keys and a separate 10-key 
numeric pad. 


OUR OBSERVATIONS 


Exact memory locations for such programs as DEBUG, ATTACH, and the Editor 
will "float." That is, they will fill out as much memory as required and/or 
is available. 

We found the terminal keyboard layout to be very easy to use and the video 
screen an "easy-on-the-eyes" green phosphor. A detached keyboard would be 
nice, though we concur with most of the users we spoke to who were quite 
satisfied with the terminal. 


USER COMMENTS 


. I like the kzyboand, especially the wond pnocesson function key*. 

. Speed is adequate ion. what we do. Ovenall, I'm quite happy with tt. 

. The keyboand and scneen one veny acceptable, easy to use. 

. No majon handwane problems, line senvice (owned it thn.ee yeans). It is 
iantastically Meltable. Ton. a mtcno, 6peed is good. 

. Good ieatunes one the function keys and expandability, Uonst tt> 6peed. 

. Centnal memony is not enough, we wish we could get mone. It's an 

inconvenience. The system is veny Alow. They say the 8-inch is fasten. 

. Sometimes when I'm doing long math functions, I nun out oi RAM. Speed 
is adequate, long assemblies take awhile. Best pant is that I can do 
a lot oi diHenent things with it. 

. Centnal memony is enough. Speed is veny acceptable, plenty last. (ale'ne 
veny veny satisfied with it. It is genenaJLly easy to use. 
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BILLINGS BC-12DF2M: HARDWARE COMPONENTS 





STORAGE 

The Billings BC-12DF2M comes with two dual-sided, double density 8-inch 
floppy disk drives. These drives, housed in a separate cabinet, provide 
2 megabytes of storage. 

Billings also offers the BC-12FD system. This system differs from the 
BC-12DF2M in that it employs dual 5j-inch floppys for a total storage 
capacity of 630 kilobytes. 


OUR OBSERVATIONS 

Billings does not offer hard disk drives for their BC-12 system. Though 
one Billings dealer does support the use of Century Data's Winchester 
drives on the BC-12, Billings itself does not directly support their use. 
We feel that this is an unfortunate, and significant, drawback of the 
BC-12, especially for the user who needs a system which expands as the 
business expands. 

One feature of the DF2M drives that we think is especially useful, is 
the ability of the system to sense when the drive doors have been closed. 
This allows applications to be written so that when the user inserts the 
proper disk and shuts the drive door, the application loads and executes. 
The user is not required to enter any statements to "boot the system" 
or begin execution of a program. Billings' applications take advantage 
of this feature so the unsophisticated user need only learn how to insert 
diskettes into the drive to start-up applications (the application can 
guide them from then on). 


USER COMMENTS 

. F on long tasks and document processing, we can link diskettes together 
Indefinitely. 

. Eventually, we'll need the eight-inch chives. 

. I wish we had the eight-inch chives Instead of the 5i inch . . . though 
it hasn't really held me back. 

. So fan. the eight-inch chives have been enough, but we might need more 
storage in the future. 
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BILLINGS BC-12DF2M: HARDWARE COMPONENTS 


OTHER DIVICES 

Printers: 

P-510 


P-110 

P-55 


180 characters-per-second 
Bidirectional/ wire matrix, impact 
96 ASCII character set 
132 characters per line 
Double width enhanced print 
15" wide paper width, maximum 
Prints on the original and 4 copies 

100 characters-per-second 

NEC Spinwriter 
55 characters-per-second 


C-1200 Communications Modem 

Can be used with Billings' Document 
Communicator to transfer documents 
between two computer systems over 
regular telephone lines. 


OUR OBSERVATIONS 

The P-510/ manufactured by Datasouth of North Carolina, is an attractive 
and easy to operate printer with programmable vertical and horizontal tabs. 
At 180 characters-per-second it is a very cost-effective printer. Another 
nice feature is the ability to enhance output with double width characters. 

The users we contacted were not using the P-510; instead, most had the 
NEC Spinwriter which, for them, was a sturdy and good quality printer. 


USER COMMENTS 
. The NEC aA a wosikhosue. 

. T\xe 55 cp* ptuntvi t* aZolo, but we can't a^osid a fiaAte. A one. One o£ 
t\ le fatAAt thing* we'd change t* the *Zow prunten. 

. The NEC t* psietty good. 

. No psiobZm* uxitk the NEC, tike the quatity. 

. The NEC doe* a good job. 
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BILLINGS BC-12DF2M: SOFTWARE COMPONENTS 


OPERATING SYSTEM, LANGUAGES, UTILITIES 


Operating System: BOS (Billings Operating System) 


Languages: 


BBASIC, EBASIC, FORTRAN, COBOL 
Macro Assembler 


File Access 
Methods: 


Direct, Indexed, and Sequential 


Utilities: 


The Billings Operating System contains a 
large number of utilities for system management, 
file management and control, and program develop¬ 
ment/maintenance . 


OUR OBSERVATIONS 


The Billings Operating System consists of a system nucleus, a Command 
String Interpreter, and various programs and utilities. The system nucleus 
is automatically loaded into main memory on power-up and is always resi¬ 
dent in memory. It is the interface for all input and output. 

The Command String Interpreter accepts commands from the user which allow 
various routines and utilities to be executed. This user/system inter¬ 
face is a standard line-by-line approach (as opposed to a menu-driven 
approach) . To aid the less experienced user, a HELP command is available. 
HELP may be invoked alone or with a specific command and provides infor¬ 
mation about the command and its associated parameters. 

We were quite impressed with this operating system (it's actually a modi¬ 
fied OASIS operating system which we've seen before). It offers features 
and capabilities more often found on more expensive minicomputers. 

We are quite familiar with Billings EBASIC (it's a version of Microsoft's 
BASIC-80) and found it to be acceptable as always. The users we inter¬ 
viewed were using a variety of languages and generally reported satisfac¬ 
tion. Several people had used the program development tools SCREEN ASIST 
and PRINTER ASIST and reported only that they worked. 


USER COMMENTS 

. Wo Ao^tmAc problem. 

. BBASIC Xa gacat. 

. I tike, SCREEN ASIST. 

. EORTRAN aj> fitnt. 

. TheAc'A Aome good potntA and dAawbadzA to BBASIC. I can't control 
AcAeen output veAy ivclt. 

. PRINTER ASIST—-it ivoAkA. 

. EBASIC /CA pActty good. 
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BILLINGS BC-12DF2M: SOFTWARE COMPONENTS 


BILLINGS SUPPLIED PACKAGES 

Billings supplies a variety of application packages including: 

. Inventory Management 
. Legal Accounting 

. BOOKKEEPER series which consists of 

- Accounts Receivable - General Ledger 

- Accounts Payable - Payroll 

. Billings Data Manager (a relational data base system) 

. Computamatic Terminal (allows the system to become a smart ASCII 
terminal 

. Word/Forms Processor (a screen oriented text processor) 

. Letter Processor (designed for mailing lists) 

. Document Communicator (to allow the system to send/receive documents 
to and from another computer) 

. Training and Demonstration Programs 


OUR OBSERVATIONS 

Billings offers an extensive line of application software that is designed 
and developed by Billings personnel. We had a chance to look at some of the 
Bookkeeper series of programs and found them to be very easy to use and 
well-designed. First-time users will find the training and demonstration 
programs especially helpful in learning how to use the Billings system. 

In addition to the packages outlined above, Billings has installed their 
Energy Management System in several companies. This system is tailored to 
the purchaser and is sold only by Billings, not through dealers. The price 
of this package will depend on the configuration. 


USER COMMENTS 

. When the woad paoce**oa wotik*, it'* paetty good. 

. Loti, oh problem with the. legal pack the {{iA*t *lx month*, *uppotU i* 
h-ine, but they’re taking a long time. 

. So ha*- payroll ha* waked well ho a u*. Didn't need to be modlhled. 

. (Hoad paoce**lng l* h an la*tla. 

. (Hoad paoce**oa l* excellent. I have yet to hind a heatuae It doesn't 
have. 

. A* haa a* they hlni*hed the application package*, they weae okay. Had 
to have a paogaammea hlnlsh them. 

. The package* aae ju*t hlne and what we want changed, they'ae changing 
hoa u*. 

. you need an 8-inch dalve hoa theia package*. 
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BILLINGS BC-12DF2M: SOFTWARE COMPONENTS 


EDITOR 

Under EBASIC, the editor is line oriented with no global change capa¬ 
bilities. Editing is accomplished by typing the command "EDIT" followed 
by a line number. A series of subcommands are then used to move the 
cursor, display the lines, and insert, delete, find and replace text. 


OUR OBSERVATIONS 

To create a BASIC program, lines of code are entered, each beginning with 
a line number (automatic line numbering is available). Syntax errors are 
not detected until program execution, and then are found only one at a 
time as encountered, rather than a summary list of all syntax errors 
being given. This means that a program will begin execution and continue 
execution until a syntax error is found or normal termination occurs. 

When a syntax error is found, the line is placed in edit mode with the 
line number displayed. The programmer can then edit the necessary change 
and re-execute the program. We feel this approach to editing can be very 
slow and time consuming for the programmer, especially if a syntax error 
occurs toward the end of a long program. We would much prefer to use 
either line-by-line syntax checking during program entry, or at least 
syntax error checking before actual program execution. 

One feature we did appreciate is the RENUM facility which allows the user 
to renumber program lines. 

Nearly all the users we contacted in our survey were using application 
packages developed externally (Billings' or their dealer). For that 
reason, we have no user comments on the EBASIC editor. 
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BILLINGS BC-12DF2M: SUPPORT SERVICES 


DOCUMENTATION 

A number of people had problems with the documentation. It was either too 
technical, incomplete, or, in the case of application packages, not enough 
was provided. 


MAINTENANCE 

Billings' standard warranty covers 120 days after the system is shipped, or 
as an alternative, 90 days after it is installed. 

Most of the users we talked to were overwhelmingly pleased with the service 
they received; and in this area, Billings dealers are a cut above the average 
in their support. 


TRAINING 

Billings provides a Training and Support diskette with a menu that guides 
a first-time user through diskette handling and making back-up copies. 
Other training is left to the dealer to provide. 


USER COMMENTS 

. They'Ae a small company flight in town; they give us the. help we need. 
The wosist ieatme it> not enough twining. 

. Beit pant oi the Bitting* ii training and dealeA pestsonnel. 

. We suite the documentation a* poo a; it’* dififiicult to follow. 

. Vocumentation ii fiine, training wai excellent. We aik quations anytime. 

. Tsiaining was so good I haven’t used the manuals. 

. Vocumentation is a little weak. I couldn’t learn the wosid pswcasoA 
fitiom the manual. Tsiaining is vesiy good. Ofi all the ieatuAa oi the 
Billings, the one oi most value has been the Aelationship I have with 
the local dealeA. 
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SUMMARY OF USER COMMENTS 


Using names supplied by Billings Computer Corporation, we contacted sixteen 
users of the Billings computer. It was being used for utility billing, word 
processing, law research, math and engineering applications, financial report¬ 
ing and standard accounting procedures. One firm had owned the Billings for 
three years though the average was about one year. Several people said they 
bought the Billings because of the sales personnel and the proximity of the 
dealer to their company. Other reasons given included price, application 
software, dealer willingness to modify packages, expandability, and an 
advanced word processor. 

Thirteen users had the BC-12FD which differs from the BC-12DF2M only in its 
use of 5-inch floppy drives rather than 8-inch drives; and three of the users 
we spoke to were using the BC-12DF2M as evaluated in this report. The most 
widely used printer was the 55 cps, letter quality, NEC Spinwriter. Users 
were very pleased with the Spinwriter, describing it as a "workhorse" with 
good quality print. However, some users were inconvenienced because it was 
"slow," and therefore hampered throughput. The keyboard and screen were 
well liked and trouble free. Users also liked the function keys, green 
screen (as opposed to those with a grey screen), and the easy to use type¬ 
writer keyboard. Three of the sixteen users had data communications linked 
to the system. 

Users' comments made it clear that the outstanding qualities of the Billings 
computer were the relatively maintenace free hardware and the excellent ser¬ 
vice. In fact, one user said it was "fantastically reliable." This senti¬ 
ment was repeated by many others as well. However, there were some problems 
with static electricity and the drives, but these and most other problems 
were considered minor or things that "could be expected." Only one person 
felt Billings hardware service was lacking and was very displeased with them 
for that reason. Others rated service extremely high. 

System capacity was not a drawback for most of the users we interviewed. They 
frequently stated that within their price range, the Billings' storage capac¬ 
ity was "normal." Many of those with 5i-inch disk drives were planning on 
upgrading to the 8-inch disks. Several users said Billings packages were 
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really written for 8-inch disks and were cumbersome on the smaller ones. 

Central memory of 56K also did not seriously encumber the users. Some users 
wished they could get more but said they couldn't afford it. Speed of opera¬ 
tion was "very acceptable" according to most users we interviewed. Those that 
disagreed said it was slow, but they still regarded the Billings as a good 
system. One of their comments was, "it's worst feature is speed," but "as 
they upgrade the system, the speed improves." 

Five of the users reported that they were doing in-house programming, and all 
the users had at least one Billings package. These packages were well received 
and considered valuable because of dealer support and willingness to tailor the 
packages for the user. A drawback of these programs for two users was that the 
programs were released too soon, before they were finished and completely error 
checked. But even these two users were satisfied with the packages and had 
helped Billings with modifications. The reactions to the word processor were 
favorable, and in general, it was working well for the seven users with text 
processing needs. The languages being used included BBASIC, EBASIC, and FORTRAN. 
Most of the users did not give an evaluation of these languages. A user did say 
he liked BBASIC but had trouble controlling screen output. SCREEN and PRINTER 
ASIST were not that widely used. Users said they "worked" but didn't mention 
special capabilities or drawbacks. 

In the area of support services, many of the users we spoke to felt the Billings' 
documentation was too technical, incomplete, difficult to follow, and gave incor¬ 
rect information. However, support from dealers through training and program 
modifications was good. Instruction was generally viewed as "fantastic" or "good," 
though several users felt it was inadequate. The dealers were regarded as knowl¬ 
edgeable and helpful, and several users thought they were very "accommodating" 
due to their willingness to train new personnel and upgrade their knowledge. 

The Billings computer has proved to be a good system for the users in our survey 
and they are satisfied with their choice. None expected it to perform like a 
minicomputer for the price of a microcomputer, and consequently were aware of 
its limitations, especially with regard to disk capacity and speed. Though 
displeased with the documentation, users defined Billings' outstanding features 
as dependable hardware, ease of use, application software, and conscientious 
representatives providing on-going support. 
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CONCLUSIONS 


The BC-12DF2M evaluated in this report is our seventh in this series. Offered 
by Billings Computer Division of Independence, Missouri, the BC-12 is based on 
the Z-80A microprocessor. With the processor, memory, and other boards all 
mounted in the terminal unit, the BC-12 is a small, lightweight system. 

The BC-12DF2M comes with two 8-unit floppy disk drives that can store a total 
of two megabytes of data. The BC-12 can also be purchased with dual 5i-inch 
floppies (630 kilobytes total). Hard disk capability in not available on the 
BC-12 and, according to Billings personnel, is not contemplated for the future. 
We feel this is an unfortunate drawback to the BC-12, especially for users who 
would like their on-line storage capacity to grow with their business. 

The Billings Operating System (BOS) is an enhanced and upgraded version of 
the OASIS operating system by Phase One Systems. Our experience with BOS (and 
OASIS in the past) was very favorable. We found its features and "feel" to 
be similar to operating systems found on larger, more expensive machines. 

Billings offers a number of languages (FORTRAN, BASIC, COBOL, Assembler) and 
a variety of application packages. During our benchmark process, we did get 
a chance to examine some of the Billings languages, program development tools, 
and packages. All in all, we were quite impressed, though frequently we noted 
that documentation had a great deal of room for improvement. 

The Billings BC-12 users we spoke to in our survey, as a group, did little 
in-house programming. Their experiences, based on application packages bought 
from Billings and/or Billings' dealers, were by and large quite favorable. 
Though few were impressed by the speed of the BC-12 (which correlates with 
our benchmark timings), nearly all were satisfied with their BC-12 purchase. 
They singled out for praise its ease of use of the system, the high reli¬ 
ability of the hardware, and especially, the good support received from 
Billings dealers. 

The Billings BC-12DF2M is a relatively new offering in the small business 
computer market. With a familiar processor and well-designed software, 

BC-12 users we interviewed were "very, very satisfied." 
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PREFACE 


This is our eighth report in the Continuation of Series 1 and 2 on systems 
costing under $25,000 and designed primarily for single users. In it we 
evaluate Commodore Business Machine's CBM 8032 which cost, as tested, $4,085. 

The heart of these reports is the comparative results of running five bench¬ 
mark programs on each of the systems under study, programs which represent 
capabilities needed by users in an operating environment. The results of 
these benchmark runs provide comparative information which is simply un¬ 
available from any'other independent source. The benchmark programs them¬ 
selves have been designed to run without change on most small computer 
systems. Thus, differences in performance among systems can be attributed 
to differences in computing capabilities. 

In addition to the benchmark results, these reports contain information on 
the alternative configurations which can be assembled, internal and external 
storage and memory capabilities, languages available, the operating system, 
availability of application packages, and general comments on the ease of use 
of the system. Finally, a survey of users is conducted, and their comments 
on ease of use, relationships with hardware and software suppliers, problems 
encountered, etc., are included in each report. The experiences of users 
add a dimension of reality to the technical details of the system. 

Information provided by manufacturers can often be difficult to interpret and 
sometimes misleading. While some of the potential buyers of microcomputers 
have some background with computers, the majority we've surveyed are buying 
their first computer, and often the personnel using it will not have had much 
direct experience with computers. We feel these reports are invaluable to 
experienced and inexperienced users alike by providing an unbiased assessment 
of some of the microcomputer systems on the market today. Our results, which 
are comparable across computer systems, and our observations of the system in 
a "real world" setting can help potential users intelligently select a system 
that is best for them. 
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EXECUTIVE SUMMARY 


The Commodore CBM 8032, priced at $4,085 as tested, consisted of a video 
display and keyboard, a 6502 microprocessor, 32 kilobytes of main memory, 

CBM 8050 dual 5i-inch floppy disk drives (one megabyte total), CBM 4022 
65 characters-per-second printer, and Commodore BASIC, Version 4.0. The 
8032 alone, without drives or printer, is priced at only $1,495. 

• The Commodore is the lowest priced system we've examined to date. 
Though the system cannot be expanded at present in terms of hard disk 
or multi-user capability, several 8032*s can be purchased for the same 
price as other larger, expandable systems. 

• The Commodore 8032 could be described as a "BASIC" machine, or one 
without the usual operating system/BASIC mode dichotomy. When the 
system is started, the machine is in "BASIC mode" where programs can 
be entered, loaded from disk, modified, or run. There is no operating 
system language but rather all system commands are part of the BASIC 
language. With this structure the operating system is "hidden," and 
we found it to be rudimentary, with poor user/system interface. 

• The users we interviewed were in general, quite pleased with their 
CBM system. Nearly all agreed that the price was great and that the 
documentation left room for improvement. Over half the users had 
purchased application programs while the rest had written their own 
or modified off-the-shelf packages. Also, there was nearly unanimous 
approval expressed for their CBM dealer. 

• We found the Commodore version of BASIC to be at best, average. 

Without the usual enhancements found in most BASIC's (like struc¬ 
tured statements, PRINT USING to the terminal, etc.), we feel the 
8032 is more awkward to program than other systems we've evaluated. 

The users we spoke to in our survey did not, for the most part, share 
our discontent with the Commodore's BASIC. In general, they felt it 
was fine for their purposes. 

• We were in agreement with the users' evaluation of Commodore's docu¬ 
mentation ... in a word, terrible. The one manual provided to us 
that is produced by Commodore, the BASIC User's Reference Manual , is 
adequate as a reference, but falls short for anyone not familiar with 
the CBM system. Books written and published by independent sources 
do help to fill the information gap, most notably Osborne's PET/CBM 
Personal Computer Guide . 

Commodore's original offering in the computer marketplace, the PET personal 
computer, has evolved into the CBM 8000 series which is intended for business 
use. If, like the users we spoke to, the 8032 is purchased from a good dealer 
with developed application packages, the outstanding price could make the 8032 
a contender for your data processing dollars. 
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SYSTEM: COMMODORE CBM 8032 

PRICE AS TESTED: $4,085 


SPEED TESTS I 

Benchmark Cp(J flVTENSJVE 
Number 


N = 500 . 

N = 1000 . 

N = 2000 . 

N = 3000 . 

N = 500 . 

N = 1000 . 

N = 2000 . 

N = 3000 . 

I/O INTENSIVE 

N = 500 . 

N = 1000 . 

N = 2000 . 

N = 3000 . 


TOTAL TIME 


“REAL LIFE” PROBLEMS 


Benchmark 

Number 


NEW PRODUCT PLANNING 


ACCOUNTS RECEIVABLE 


Min 

Sec 

1 

22.0 

2 

42.2 

5 

22.6 

8 

2.8 


19.0 


35.9 

1 

10.0 

1 

43.8 


57.8 

1 

7.8 

1 

27.5 

1 

47.1 


TOTAL TIME 

Min. Sec. 

23 

45.1 

8 

35.7 


20.0 

2 

36.0 

3 

36.0 

8 

47.0 


I EASE OF USE TEST I 


E-l NUMBER OF KEYSTROKES REQUIRED . 250 

E-2 SUBJECTIVE JUDGMENT . Easy 
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THE BENCHMARK PROCESS 


The Commodore CBM 8032 used in our benchmark tests consisted of a CRT and key¬ 
board, 32 kilobytes of main memory, dual 5^-inch floppy disk drives (one 
megabyte total), and a 65 character-per-second dot matrix printer. The 
benchmark programs were run in Commodore BASIC, Version 4.0. The system was 
delivered to our offices in Boulder, Colorado, from a local Commodore dealer. 

The 8032 is a "BASIC" machine, or one that does not have the usual operating 
system interface with its own job control language (JCL). When a user starts 
up the 8032, the machine is in "BASIC mode" where programs can be entered, 
loaded from disk, modified, or run. There is no JCL per se, but rather all 
system commands, etc., are part of the Commodore's BASIC language. 

Though this type of BASIC machine is not uncommon (we've seen it on other 
machines), we felt that the human/system interface was, at best, weak. The 
few utilities that are available (which are really BASIC commands) provide 
the user with no information on the status of the utility during its operation 
or after it is completed. In fact, if the user wishes to ascertain the status 
of the procedure, output error messages, and/or prompt for input parameters, 
the user must write a program "around" these utilities. This method does 
indeed give the user a great deal of flexibility, but we feel it puts a great 
burden on the user—a burden that should be handled by the operating system 
(that's what it is there for). 

This same type of problem occurs if the user writes an application program. 

All errors (except syntax errors) must be trapped by the user with a routine 
that will then print out the short system error message associated with the 
error. As we entered, modified, and tested our benchmark programs, we found 
this procedure to be awkward and time consuming (there is not even an ON ERROR 
statement to ease the problem). 

To compound this situation, the Commodore documentation was lacking, to say 
the least. We were given a single manual published by Commodore which was 
the BASIC User's Reference Manual . As a reference manual this would be ade¬ 
quate, though there are not nearly enough examples, and the peculiarities of 
the Commodore system are barely addressed. This manual is clearly intended 
for someone who is already familiar with the CBM system. Additional help is 
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available from other sources. Of note is the book written by A. Osborne 
and C. S. Donahue entitled PET/CBM Personal Computer Guide . This book is 
extremely useful (in fact, it could be considered required reading for new 
Commodore programmers), though poorly organized and indexed. 

Commodore's BASIC is an "average" BASIC in our opinion. We felt that it was 
lacking a number of enhancements found in nearly all well regarded business 
BASIC's. In addition to the poor error handling as noted above, features of 
particular consequence that are missing include any kind of structured state¬ 
ments (like IF ... THEN ... ELSE or WHILE/NEXT) and a "usable" PRINT USING. 
The PRINT USING that is available can only be used for output to the printer, 
and then in a rather awkward fashion. To format a line of output to the 
printer, the user must open two channels to the printer, outputting the data 
to one channel with a print statement, and the format to another with a print 
statement. 

To be fair, we must admit that once we got used to the awkward manner of 
programming the Commodore, we could see that it could be programmed to 
perform many useful tasks. The memory-mapped video screen with its graphics 
capabilities is an especially nice feature, as is the editor with its "full 
screen-like" features. 

The benchmark programs were entered, edited, and stored on disk. To execute, 
they were loaded into memory, the RUN statement was typed in, and the stop¬ 
watch started when the carriage return was pressed. Timing was stopped when 
output was complete and the program terminated. 
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OVERVIEW OF PROGRAMS 

—--- ^ 

The benchmark program set consisted of: 

Speed Tests 

• A CPU-intensive job of varying parameters 

• An I/O-intensive job of varying parameters 

" Real Life” Problems 

• A scientific/engineering job 

• A new product planning problem 

• An accounts receivable generation, update and report 

Ease of Use Test 

• A script-based editing test 


SPEED TEST: CPU-Intensive and I/O-Intensive Jobs 

Both the CPU-Intensive and the I/O-Intensive benchmarks were designed to test 
the speed of specific computing tasks that used repeated, short, individual 
operations. 


CPU-INTENSIVE JOB 

This short program executes a variety of calculations including addition, 
multiplication, division, square root and exponentiation. The program runs 
through an iterative process N times, with "N" values of 500, 1000, 2000 and 
3000. 


A - 1 

Results: 

N = 

500 

1 minute 

22.0 

seconds 

A - 2 


N = 

1000 

2 minutes 

42.2 

seconds 

A - 3 


N = 

2000 

5 minutes 

22.6 

seconds 

A - 4 


N = 

3000 

8 minutes 

2.8 

seconds 
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VaAAJXtion: CPU-Intensive_Alternate_Runs__(A5-A8) 

This program performs the same number of calculations on the standard 
CPU-Intensive run but without exponentiation and square root. 


A - 5 

A - 6 

Results: 

N = 500 

N = 1000 


19.0 

35.9 

seconds 

seconds 

A - 7 


N = 2000 

1 minute 

10.0 

seconds 

A - 8 


N = 3000 

1 minute 

43.8 

seconds 


I/O-INTENSIVE JOB 

This run stores numbers from 1 to N on floppy disks and retrieves the first 
50 of them in a factorial fashion (for example, a total of 1276 reads fol¬ 
lowing 3000 writes). Several combinations were run with "N" values of 500, 
1000, 2000 and 3000. 


W 

B - 1 
B - 2 
B - 3 
B - 4 


"REAL LIFE" PROBLEMS: Scientific/Engineering, New Product Planning, Accounts 

Receivable Generation 

The next three benchmarks were designed to test the running time of actual 
programs that the user might want the computer to perform. 

SCIENTIFIC/ENGINEERING 

This program solves a system of linear equations, using the Gauss-Jordan 
method of elimination. The program sets up the following system of "N" 
equations with "N" unknowns: 


Results: 

N = 500 


57.8 

seconds 


N = 1000 

1 minute 

7.8 

seconds 


N = 2000 

1 minute 

27.5 

seconds 


N = 3000 

1 minute 

47.1 

seconds 
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To show that the run has been executed successfully, the values of x^, x^ f and 
x N are printed at the end of the execution. 


c - 1 

Results: 

23 minutes 45.1 seconds 

Variation: C-l Alternate Run 

(C-lA) 

This program performs the C-l run with a smaller number of equations and 
unknowns (35 equations/unknowns as compared to 50 in the larger run). 

C - 1A 

Results: 

8 minutes 35.7 seconds 



NEW PRODUCT PLANNING PROBLEM 


This program models the relationship between product production costs and 
profitability over the range of the next four years. A baseline run is 
established and several parameters are varied in a "what-if" mode on sub¬ 
sequent runs. Program output is printed in a standard report format of 
report line items across column years. The model’s display line items are: 


- Units Sold 

- Selling Price 

- Revenue 

- Raw Material 

- Direct Labor 

- Packaging 


- Distribution 

- Gross Profits 

- Fixed Costs 

- Net Before Taxes 

- Taxes Payable 

- Net Income 
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C - 2 




Results: 


20.0 seconds 


l/a/Uation: ^ 

This run reports the timing for the New Product Problem when results are 
routed to the printer for hard copy output. 


C 


2A 


Results: 


2 minutes 36.0 seconds 



ACCOUNTS RECEIVABLE GENERATION 

In this job, an accounts receivable file of 50 records is created. Each 
record has 10 fields: customer number, salesman number, year-to-date sales, 
prior month sales (five fields), payments and credit limit. The file is 
updated randomly 10 times by customer number for sales amounts and payments. 
A report is displayed with billing detail, including company, salesman, 
year-to-date sales, credit limit, amount outstanding and sales by month. 


C 


3 


Results: 


3 minutes 36.0 seconds 



Valuation: C—3_Usira2_Pr;iriter;_(C—3A) 

This run reports the timing for the accounts receivable problem when results 
are routed to the printer for hard copy output. 


C 


3A 


Results: 


8 minutes 47.0 seconds 
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EASE OF USE TEST 


The Ease of Use Test is a script-based benchmark specifically designed to 
compare all editors with respect to ease of use. This comparison is accom¬ 
plished by starting with a 9-line file, changing it to an interim form (in 
effect, editing in all the errors) and then changing the file back to its 
initial form. These changes test the editing capabilities when making the 
errors as well as when correcting them. 


The editing tasks are: 

• Line deletion 

• Line insertion 

• Line appendage 

• Change/Addition/Deletion of unique words in a line/string 

• Change/Addition/Deletion of non-unique words in a line/string 

• Change/Addition/Deletion of unique characters (including 
spaces embedded in and not embedded in words) in a line/string 


• Change/Addition/Deletion of non-unique characters (including 
spaces) in a line/string 


E - 1 


Results: Approximately 250 keystrokes were required to edit 
the nine-line test file. 



) 

i 



Comment: Though the. number oft keyA&iokeA fiequixed fan. tku edit tett ti> 
high, we wouJtd note. the. Commodore'& BASIC editoh. quite, highly. 
The. cu/uoh. can be moved anywhere on the Acneen whene chahacteAA 
can be indented oh. deleted. 


) 
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COMMODORE CBM 8032: PRICING COMPONENTS 



I 




COST 

CBM 8032, as tested . $4,085 

Includes: 

. Video display CRT 
. 32 kilobytes central memory 

. Attached typewriter keyboard 
. BASIC, Version 4.0 

. CBM 8050 dual 5^-inch floppy disk drives (1 megabyte total) 

. CBM 4022 65 characters-per-second printer 


Components 

• CBM 8032 (with BASIC) . $1,495 

• CMB 8050 dual disk drives . $1,795 

• CBM 4022 printer. $ 795 

• Expansion 

64K add-on memory . $ 500 


OUR OBSERVATIONS 

The 8032 is the lowest priced system we have evaluated to date. At the 
present time, no hard disk or multi-user upgrades are available. The lack 
of expansion capability is often viewed as a drawback for a system, though 
with the Commodore, a user could purchase several more complete 8032's for 
roughly the same price as other expandable microcomputers. 

Most of the users we talked to felt that the Commodore was an excellent 
buy and had purchased it primarily because of the price. Commodore 
offers schools the option of buying three 8032's for the price of two, 
not including peripherals. 


USER COMMENTS 

. I’m totaZZy pZeaAed with the Ay Atm; fio/t the money I think it ’a the 
beAt. 

. OvenaZZ, I think it 'a an exceZZent machine and panticuZanZy weZZ 
Avuied \on. a AmaZZ o^ice. 

. NumbeA one fieatuAe iA pnice. 

. The haAdwaAe iA 100 percent /tetiabZe . 

. The haAdwaae iA /teZiabZe, duAabZe and ve/ty compact—no wineA on. cabZeA 
/tunning eve/tywhe/te. 

. OvenaZZ, it' A an exceZZent AyAtm; we've got hive mon.e on.den.ed, 

. We had an amazing numben. ofi handwa/ie pn.obZemA, but now that we'n.e 
up and /tunning the haAdwane iA okay. 
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COMMODORE CBM 8032: HARDWARE COMPONENTS 


The 8032 is contained in a single unit that includes the 
keyboard and CRT. The unit is 14" x 16.5" x 18.5" and 
weighs 50 pounds. 

The standard amount of random access memory is 32K and 
is upgradeable to a total of 96K. All of the 32K RAM 
is available to the programmer. 

The CRT can display 2,000 characters in 25 lines and 
80 columns on a green phosphor screen. Commodore uses 
its own character set that includes all standard ASCII 
characters and 64 graphics characters. The keyboard 
has 73 keys with repeating capabilities and graphics 
mode characters. 


OUR OBSERVATIONS 

The Commodore CBM computer uses the 6502 processor manufactured by MOS 
Technology, Inc. The system we tested had 32 kilobytes of Random Access 
Memory (RAM), all of which is available to the user. This is accomplished 
through the use of Read Only Memory (ROM) to store Commodore's operating 
system and BASIC interpreter and a special 2K area for input/output buf¬ 
fers and the memory-mapped video display. 

The users we interviewed were pleased with the green phosphor screen and 
the keyboard. A drawback of the 10-key numeric pad for some was that 
there was no enter key near the pad. 


USER COMMENTS 

. The woast pant is the limitation oh the 32K centaal memory. 

. So i')aa 32K i 6 plenty became we'ae doing a. lot oh dli>k accessing. 

. 32K is not enough h 0/L WoadPao 4-plut>. 

. I t’s t>upea hast. 

. The gaeen &caeen is easy on the eyet>. Numealc key pad could be laid 
out bettea, thexe' & no entea key on it. 

. The keyboard is excellent. I'd tike the icaeen to be movable. 

. The Acaeen has good aesolutlon. I'm a little wanted about the 
keyboard—they have trouble ahtea awhile. 

. I would tike to t>ee mo tie control hunctlons, especially hoa wo ad 
paocessing. 


CENTRAL UNIT .... 

CPU Memory: 

CRT/Keyboard: 
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COMMODORE CBM 8032: HARDWARE COMPONENTS 




W 



STORAGE 

The CBM 8050 drive unit has two single-sided drives for 5k" floppy 
diskettes. Each diskette holds 509 kilobytes of characters in a 
soft sectored format. The unit is 7-1/8" x 15" by 15V* and weighs 
28 pounds. 

There are drive activity indicator lights with a red light that signals 
errors. This will go on during incorrect file accessing and hardware 
malfunctions. 


OUR OBSERVATIONS 

We had trouble backing up a diskette and were not able to tell if it 
was caused by the hardware or software. A new diskette is formatted 
by the HEADER command where a user must assign the diskette a name 
and number. 

Around the first of December 1981, Commodore will market the 80250, 
dual double-sided, double-density drives, which will provide two mega¬ 
bytes of on-line storage. Shortly after that, a 10 megabyte hard disk 
will also be available. The majority of the users' storage needs were 
well met with one megabyte of on-line storage. 


USER COMMENTS 

. I have Applet and the Commodore. I'm AuuXchtng mo>ie and mone to the 
Commodore because ofi ease use, readable *cxeen, and disk Atosiage. 

. One megabyte, ts one thing we mtght need to upgrade. 

. One megabyte 1s mone tkan enough. I've got 950 account* on one *et 

oft disks. 

. I can *ee a need ^ok, mosie tkan one megabyte tn the fiutu/ie. 

. (nJtth BOOK pe/i disk, we've got beads ofi sioom SLe^t. 
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COMMODORE CBM 8032: HARDWARE COMPONENTS 


OTHER DEVICES 

Printers: CBM 4022 - 65 characters-per-second 

unidirectional, dot matrix 
80 columns, tractor feed 
variable line spacing 
prints graphics characters 
paper width up to 10 inches 

CBM 8023P - 150 characters-per-second, bidirectional 

CBM 8300P - 40 characters-per-second, letter quality 
daisy wheel 

Communications: CBM 8010 Modem - full/half duplex, 300 baud 

Cassette Record/Player: CBM C2N - 250 baud, 100% redundancy check 


OUR OBSERVATIONS 

Users felt that the 4022, manufactured by Epson, was adequate for the 
price. Some limitations mentioned about Commodore printers were that 
they were not bidirectional, the feed mechanisms slipped, and as logical 
devices, they were hard to access easily with the software. We have to 
agree with some of their comments. We had frequent trouble with the 
paper going out of alignment, with the end result of a torn and wrinkled 
copy. As far as getting printer output, we also concur with the user who 
said it required too many "magical commands that didn't seem necessary." 

It requires a total of three statements to open and close the printer 
device. 

Some of the users had communications linked to their 8032's and generally, 
these communications applications were working well. A problem in this 
area was that the Commodore used a non-ASCII character set, therefore 
making a conversion interface necessary. 


USER COMMENTS 

. Von. thd pntcd, t\ te 2 044 it not bad, we have tnoubid with thd tnacton. 
hand mdchanitm. 

. I don't tikd thd 40 22 pntntdn. that wait; thd Idttdn. imagd ^on woMd 
ptiocetAing it n't that good . 

. Thd 40 22 pntntdn. it addquatd ; with thd Ao^twa/id it' b haAd to get 
Manning . 

. Von. thd mondy, thd 4022 pntntdnt atid £ ind . 

. Pointing it cumbdntomd, you havd to Ltd too many magteat aommandt 
that don't Addm ndcetAaMy. 



*^ 
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COMMODORE 8032; SOFTWARE COMPONENTS 


OPERATING SYSTEM, LANGUAGES, UTILITIES 

Operating System: Commodore DOS 2.0 

Languages: Commodore BASIC Version 4.0, Assembly 

Utilities: The Commodore 8032 has file management 

utilities including DIRECTORY, BACKUP, 
and APPEND. 


OUR OBSERVATIONS 

The Commodore 8032 could be described as a "BASIC" machine, or one 
without the common operating system/BASIC mode dichotomy. When the 
system is booted up, the user is placed in the BASIC interpretive mode. 
At this point, the user may enter a new program and execute it, load 
an old program, or enter a BASIC statement without a line number to 
be executed immediately (immediate mode). Thus, all utilities, etc., 
are either Commodore BASIC statements, or BASIC programs written by 
the user. 

We found Commodore BASIC to be an "average" BASIC. It has few of the 
enhancements found in many other BASIC's (including structured state¬ 
ments and PRINT USING) and we feel the disk 1/0 procedures are es¬ 
pecially cumbersome. Particularly awkward, in our opinion, is the 
fact that the user must trap for all disk 1/0 errors and print the 
rather uninformative error message rather than this being handled by 
the system. 

The users we spoke to in our survey did not, for the most part, share 
our discontent with Commodore's BASIC. In general, they felt that it 
was fine for their purposes. 


USER COMMENTS 

. BASIC li> all night, 

. Commodon.e’A BASIC U &lne. Vejople one learning (nom It. 

. I would like BASIC betten. lb It had thing 4 like PRINT USING. 
. The BASK h> good ... we’ve neven. uAed anything elt>e. 


17 



















COMMODORE CBM 8032: SOFTWARE COMPONENTS 


COMMODORE SUPPLIED PACKAGES 

. OZZ - data base management 
. IRMA - data base management 
. Legal Time Accounting 
. Wordcraft 80 - word processing 
. Medical package (soon to be available) 


OUR OBSERVATIONS 

We did not look at Commodore's application packages and none of 
the users had any of the above except Wordcraft and were satis¬ 
fied with its text processing capabilities. The other word proces¬ 
sing program in wide use was WordPro 4-Plus, developed by 
Professional Software in Massachusetts. 


USER COMMENTS 

. We’te quite happy with the. Commodate, especially the. ptice and the 
accounting package. 

. The bo^twate that 16 available lb legion, but Ifa I wete a buslnesb 
I don’t think T'd be as tktilled with the bofitwate. 

. The Commodore took the place o{, a CPA doing quattetly tepottb. Now 
I get the borne tepott with genetal ledger. 

. I tike (Uotdcta^t. 

. WotdPto 4-Plus lb excellent. I'm vety, vety happy with It. I would 
bay that ion. what you need to do and what the documentation bayb to do 
ate two dl^etent things. 

. Sofitwate available ion the Commodate Ibn’t that good ; I ubually have 
to tewtlte It. 
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COMMODORE CBM 8032: SOFTWARE COMPONENTS 








EDITOR 

With a memory-mapped screen and full cursor control, editing programs 
on the CBM 8032 consists of: 

- To delete a line, enter the line number. 

- To enter a line, enter the line number and the program statement. 

- To modify a line, enter the line number and retype the line, or 
display the line on the screen, move the cursor to that line, use 
the cursor control keys to move within the line, use the delete 
and insert keys to add or eliminate characters, hit return to 
enter the modifications. 

- To repeat the same statement several places in the program, display 
the line, modify the line number, enter return. 


OUR OBSERVATIONS 

We found the Commodore's editing features to be very easy to use and we 
enjoyed the screen oriented nature of the system. Though not what we 
would describe as a "true" screen-oriented editor (there is no paging, 
global search and replace, etc.), it has many features similar to that 
of a screen-oriented editor. If a line is displayed on the 8032's 
screen, the user can move the cursor directly to that line and make 
changes. When the return key is depressed, the change is entered and 
the cursor may then be moved to any other line that is currently dis¬ 
played and further changes may be made. A LIST command is available 
to display lines on the screen. 

While the Commodore editor required more keystrokes (250) on our editing 
test than any other system we've evaluated, we would still rank it as one 
of the easier we've used. One reason for this is that though the editing 
keys will automatically repeat when held down, our test requires that we 
count each discrete cursor movement as a separate keystroke. The users 
we spoke to in our survey were also pleased with the Commodore's editing 
features. 


USER COMMENTS 

. It kat> zxceXZznt editing fici(UZttteA . 

. The editing fiuncttonA axe nice. 

. We don't uaz t\ te zditox; m have pxogxam development Aofitmxe. 

. Mellon 4.0 oi BASIC hcu> a lot o^ built-in {exutxjJieb iuch cu> Aepeating 
a line.. The ^Aeedom o& movement ofi the cuMoa h> nice. 
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COMMODORE CBM 8032: SUPPORT SERVICES 


DOCUMENTATION 

The manual ve used that was actually produced by Commodore was the User's 
Reference Manual for BASIC, Version 4.0 . In effect, this book is all that 
Commodore provides for programming and operating their computer. The other 
reference book most widely used with CBM systems is Pet/CBM Personal 
Computer Guide , published by Osborne/McGraw-Hill. This book is not well 
or U an ized and a user must find his answers by constantly cross-referencing 
within the text. This is made more difficult because the book lacks a 
concise index. With all the peculiarities of the 8032, Commodore falls 
far short of supporting the users of their systems. 

Most of the users agreed with each other about their assessment of the 
available documentation for Commodore systems and were emphatic about the 
quality—they said it was terrible. We have to agree. Basically, the 
documentation is incomplete, poorly organized for use as a reference, and 
is a very weak resource for a novice computer user. 

MAINTENANCE 

There is a 90-day standard warranty with separate maintenance contracts 
supplied by dealers. 

TRAINING 

Dealers are responsible for giving instruction on both hardware and 
software useage. There is a Commodore hot-line that also provides 
assistance to users. The users felt their Commodore dealers were 
knowledgeable and helpful, although several expressed the opinion 
that Commodore did not support their dealers. 


USER COMMENTS 

- ~r 

. The b -iggeAt pnoblem iA the tenntble documentation and Commodore'4 
tennible nelationAhip with thein dealenA. It ’a a minaele they’ne 
Atiil in buAineAA. 

. Commodone haA the. wonAt documentation that exiAtA on the face oft the 
eanth and thene’A univeAAal agreement. 

. The documentation iA not that bad; it ’a typical fan. the induAtny. 

. Training am not the gneateAt, it could have been batten. 

. I don’t like the documentation. It’A not clean and doeAn’t have 
enough exampleA. Ifi you’ne a novice, fanget It. 

. The documentation iA adequate; it ’a like any technical document. I'm 
beginning to unden&tand It. You juAt can’t pick it up and uAe it. 

. Senvice faom oun dealen iA excellent. Senvice faom Commodone woa 
hopeleAA up until necently. The biggeAt pnoblem iA tnying to get 
infanmation faom them. 

. We’ve gotten neatly fane Aenvice. Pnoblem iA getting pantA. 

Commodone doeAn’t Aeem to Auppont thein dealenA veny well. 

















SUMMARY OF USER COMMENTS 


Using names supplied by Commodore Business Machines, we interviewed fourteen 
users of the Commodore CBM 8032. These companies had owned the 8032 from 
three months to one and a half years with the average length of time about 
seven months. On the average, it was being used about four hours a day, 
five days a week for a wide array of applications. Several science labs 
were using it to maintain and access data bases, a police department was 
using it for crime analysis and suspect files, some businesses were using 
it for their accounting needs and three schools were teaching computer 
science with the 8032*s. Six firms were using it for word processing. 

The schools and one large company owned from three to nine systems. 

The hardware configuration varied only with the type of printer in use and 
only six firms used Commodore printers. A general comment about the 4022*s 
was that for the price, they performed adequately. However, drawbacks men¬ 
tioned were that it was not bidirectional and the image quality of the char¬ 
acters was not suitable for word processing. Users liked the keyboard and 
said it was functional and durable, although several users said they didn't 
think the keyboards lasted well and had to be replaced. The green phosphor 
screen was liked for its high resolution and readability. 

Users were almost equally divided on whether or not 32K of RAM was limiting. 
Users of WordPro 4-Plus and Assembly had the biggest problem with this amount, 
and said 32K was just not enough. Some users expressed a desire to upgrade 
it but were cautious about the 96K expansion and felt there might be some 
incompatibility with their programs. Disk storage space was sufficient for 
most of the users, but three users said it wasn't enough and expected to in¬ 
crease their storage. System speed was viewed as adequate, fine or slow. 
Users felt applications with a lot of disk I/O slowed it down the most. 
Overall, the hardware was described as reliable, although one user said he 
had "an amazing number of problems," but it seemed to be working well now. 

All but three of the users were doing at least some programming. They felt 
Commodore's BASIC was fine. One user, though, said he would like it better 
if it had a "print using" capability. The editing facilities were equally 
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well liked, especially for the freedom of movement of the cursor and the ability 
to easily repeat lines by changing the line numbers. Three were programming 
in Assembly and felt it could be improved. 

Most application programs purchased by the businesses from third party software 
houses were working quite well. Five users had WordPro 4-Plus which they liked. 
Some of its shortcomings were that tab locations couldn’t be stored on the disk, 
it couldn’t print out more than 15 pages without locking up and the documenta¬ 
tion was contradictory. Negative comments about other software were that it had 
to be rewritten, or that it wasn’t completely suitable for business applications. 

Both software and hardware dealer support were rated very high by almost every¬ 
one. In fact, some mentioned buying the Commodore because of their local 
dealer's expertise. "I like the service, I bought it because my dealer is 
very knowledgeable. I don't think it would be a very good system if I didn’t 
have him to help me." Users also felt Commodore did not support their dealers 
very well, especially in obtaining parts for them. Others said Commodore was 
not supportive of the end user and said they had trouble getting information 
about system capabilities. Users rated their training as "not the greatest," 
"adequate," and "excellent." 

System speed was not a problem, the hardware was reliable, the price was out¬ 
standing, nearly everyone loved their dealer, storage size was adequate, third- 
party programs were running well—was there anything these users didn’t like 
about the Commodore? "Commodore's documentation is terrible, it's the worst 
documentation that exists on the face of the earth and there's universal 
agreement!" In this case half the users didn't agree, but they were also the 
people who were either doing none at all, or very little, in-house programming. 
Specific criticisms were that it was poorly organized, lacked examples, was 
hard to use as a reference and was not suitable for novice users. 

Users liked different aspects of the CBM 8032, everyone liked the price, and 
almost everyone felt the documentation was either a serious shortcoming or, 
at least, left room for improvement. All things taken into consideration, 
these users were very happy with the CBM 8032. 
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CONCLUSIONS 


As a "BASIC" machine, the CBM 8032 does not have an operating system language 
or job control language (JCL) and a separate programming language(s). In¬ 
stead, all system commands, etc., are part of the BASIC programming language. 
Though this type of system can greatly increase the user's flexibility, we 
feel, in this case, it places an undue burden on the user. In order to in¬ 
crease the "friendliness" of the system utilities (e.g., add user prompts, 
check for errors, report on status, etc.), the user must write programs 
"around" the BASIC command. 

We found Commodore's BASIC to be an average version of BASIC with few of the 
enhancements found in many other BASIC's we've examined. We were quite 
favorably impressed with the 8032's editing features. Using a memory-mapped 
screen and full cursor control, this line-oriented editor seems like a full 
screen editor. Of the users we spoke to, those who were doing some in-house 
programming did not share our discontent with the Commodore's BASIC. In 
general, they felt it was fine for their purposes. 

Though not expandable in terms of multi-user or hard disk capability, the 
Commdore CBM 8032 is the lowest priced system we've tested to date ($4,085 
with dual floppies and printer, $1,495 for the computer alone). With this 
low price, users can often afford to buy more than one system and still 
spend less than for other expandable systems. 

The users we interviewed were basically quite pleased with their Commodore 
system. Quoting price as their favorite feature, and documentation as their 
least favorite (we agree), these users were happy with the 8032's performance 
and especially pleased with their dealers. 

In 1977, Commodore Business Machines released the first system in the CBM 
series, the PET 2001 (Personal Electronic Translator). Intended primarily as 
a personal computer, this system has evolved into the CBM 8032 evaluated in 
this report. With its "roots" in the personal computer or hobby market, the 
Commodore CBM 8032 is now competing in the small business computer market. 
With its low price, and when combined with good dealer-supported applications 
(word processing is especially popular), the 8032 should provide some tough 
competition in the years ahead. 
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Mr. Hillel Segal 
Association of Computer Users 
4800 Riverbend Road 
P. 0. Box 9003 
Boulder, Colorado 80301 


Jan o 81302 

ACU 


Dear Hillel: 

Tharik you for the copies of the recent benchmark report 
on Conmodore. There are several points that may be of interest 
to your readers raised by corrments in this report: 

1) We do in fact include the standard documentation with 
our products - the McGraw Hill PET Personal Computer Guide, 
which we believe is an excellent bock on the product. Because 
it is published under McGraw Hill's name, your reviewer probably 
did not realize that this is in fact given out by Commodore. 

2) For your information, we have just announced a 6.5 and 
9.5 megabyte hard disks for the 8032, which is scheduled for 
production during the first quarter of 1982. 

3) One feature that.we have found our users delighted with 
are the editing features included on our machines which maVpg it 
easier for programming. This did not appear to get much mention 
in the report. 


Kind regards. 


Sincerely, 



Christopher Spencer 
Vice President - Marketing 
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PREFACE 


Smoke Signal Broadcasting's Chieftain is the ninth small computer system 
to be evaluated in this series of reports covering single-user systems cost¬ 
ing under $25,000. Following the trend in small system design, the Chief¬ 
tain is capable of multi-user/multi-tasking applications, though we tested it 
only in its single-user configuration. 

We have noted, both with excitement and apprehension, the growing number and 
variety of small systems. With excitement, because the competition is giving 
users capabilities and prices undreamed of a few years ago. With apprehension, 
because the variety can be bewildering. However, the greater choice of 
systems and options means you can find a computer which meets business needs, 
rather than trying to fit the business to the demands of the computer. 

Because of the potential "pitfalls" in purchasing a computer system, it is to 
everyone's benefit to learn as much about computers as possible, even in 
light of the trend toward user-oriented and turnkey systems. From our user 
surveys, we've found that overall, the most satisfied end-users are those 
who are most knowledgeable about computers. They know the limitations of a 
small computer system and consequently have the most realistic expectations 
of what a computer will do for their business. 

Our benchmark reports continue to be a valuable resource for sifting through 
the often subtle differences among small computer systems. These reports 
provide the comparative results of running five benchmark programs on each of 
the systems under study, programs which represent capabilities needed by 
users in an operating environment. Additional information is given on the 
alternative configuration which can be assembled, internal and external 
storage and memory capabilities, languages available, the operating system, 
availability of application packages, and general comments on ease of use. 
Finally, a survey of users is conducted, and their comments on ease of use, 
relationships with hardware and software suppliers, problems encountered, 
etc./ are included in each report. 
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EXECUTIVE SUMMARY 


The Smoke Signal Broadcasting Chieftain (Model 9822) provides a greal deal 
of capability and versatility at just over $8000. The system we tested had 56 
kilobytes of memory, the 6809 microprocessor, an Anadex printer, a Sorce IQ 
120 CRT/keyboard, and a dual 8-inch drive providing a total of 2 megabytes of 
storage capacity. We also tested the 98W10 which is the same system with a 
10 megabyte hard disk. 

• The Chieftain is marketed principally through software houses providing 
application programs as well as the hardware. It is based on the 6809 
microprocessor which is a 16-bit processor with an 8-bit data bus (or 
what could be described as an enhanced 8-bit microprocessor). 

• One of the major advantages of the Chieftain is its multi-tasking/ 
multi-user capability. A single user can have several tasks (jobs) 
executing simultaneously, and several users can be using the system 
simultaneously. 

• The OS-9 operating system, incorporating a number of UNIX-like con¬ 
cepts (UNIX is an operating system developed by Bell Laboratories), 
was designed to take advantage of many of the unique programming 
features of the 6809. 

• BASIC-09 follows the trend of many languages in being an enhanced 
version, including structured flow-of-control statements (like 

IF . . . THEN . . . ELSE, etc.), as well as a Pascal-like TYPE 
statement which allows the creation of complex data structures. 

• Of the systems we have tested in this series, the Chieftain is 
among the fastest in CPU and 1/0 speeds. 

• Users were happy with the reliability of the system. Also, they 
remarked that the OS-9 operating system and BASIC-09 were excellent. 

• Users did express dissatisfaction with software availability, and with 
documentation. While Smoke Signal's Information Exchange seems to 
list a number of applications, either users were not made aware of 
the availability, or they found the software unsuitable. Documenta¬ 
tion was mimeographed, and was oriented toward the more technical user. 


As the ninth system we have tested in this series, we spent additional time 
studying the Chieftain because of the unique nature of the 6809 microprocessor 
and the OS-9 operating system. We liked the versatility of the UNIX-based 
operating system, and the BASIC language provided by Microware. For those 
doing programming in-house, the Chieftain and the multi-user capabilities 
of the OS-9 are an attractive combination. Our only reservation at this 
point is the apparent lack of turnkey software, and the potential purchaser 
should carefully check the applicability of the dealer's offering. 
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*Note: For the hard disk times, see pages 9 through 12. 
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JHE BENCHMARK PROCESS 


hmarks were run using the OS-9 operating system and BASIC-09, written 
by Microware for the 6809 Microprocessor used in the Chieftain 9822 system 
This system contained 56 kilobytes of main memory, dual 8-i„ch floppy disk 
dri.es (each holding 1 megabyte of data) , a Soroc ig 120 CRT terminal with 
keyboard, and an Anader 9500 printer. We also ran the praams on the Chief¬ 
tain 98W10 configuration which consists of the same CPU but replaces the dual 

loppy drives with a single floppy drive and a 10-megabyte Winchester hard 
disk. 


The components were shipped to our offices in Boulder, Colorado. They were 
connected and the floppy system was immediately operational, A loose con¬ 
nection on the hard disk was fired and that system also became operational. 

™r! S " 9 ° peraUn9 SYStem iS baSed on the ™ IX broach to operating systems 
mm was developed by Bell laboratories for larger systems, and has had rela- 

ively Wide use). There are four key features to this system as implemented on 
e leftain. First, files can be stored in a hierarchical directory fashion 
(or tree structure). Thus, a user’s file directory can have subdirectories 
which may consist of additional subdirectories, etc. As a result, files for 
different tasks or applications can be separated into different subdirectories. 

Second, all input/output activities are handled as if they were files, and a 
P ate device driver transforms the data to the correct format for the 

device. Thus, a program does not have to have devices assigned until run-time, 
and I/O can easily be redirected at any time. 


The third feature is that multi-tasking and multi-user operations are designed 
into the OS-9 operating system. Multi-tasking means that a single user can 
start a Job (such as a listing on the printer,, and can begin a second Job while 
the first is still running. The system automatically allocates -time slices" to 
both tasks. The multi-user capability means that several terminals can be con¬ 
nected and running at the same time. The system provides log-on and password 
capabilities, providing system security from Unauthorized use. 












Finally, programs and utilities are "re-entrant." This means that several 
users can each be running the same program, and there need only be a single 
copy of the program in memory. This feature, though not unique to OS-9 and 
the 6809 microprocessor, is relatively simple to implement because of the 
design characteristics of the 6809. 

BASIC 09 provides line-by-line syntax checking as programs are entered. The 
edit mode is entered and each line is typed. Line numbers are not required 
unless a statement is the target of a branch. The editor is essentially 
line-oriented, though you can search for and replace strings. When a pro¬ 
gram is executed it is first compiled into a very compressed internal code 
(nearly machine language) and executed by a run-time interpreter. 


Some of the features of BASIC 09 are: 

• A debug mode, entered on program errors or PAUSE statements, which 
allows single stepping, tracing of computations, listing and 
changing variable values, etc. 

• Structured programming statements such as IF . . . THEN . . . ELSE, 
WHILE . . .DO, REPEAT . . . UNTIL, and LOOP. 

• Easy access to the system from within a program, so the program can 
directly execute system routines like file copy, directory listings, 
etc. 

• The ability to define new variable types (other than integer, real, 
and string). This capability is a subset of the type definition 
in Pascal, and can be used to define complex arrays, records, etc. 

• Formatted output using FORTRAN-like field specifications in con¬ 
junction with a PRINT USING statement. 

All programs were nan with output to the CRT. Routing output to the printer 
required a change in the OPEN statement. The programs were first entered 
and stored on disk. For execution, programs were loaded into memory, the 
RUN statement typed in, and the stopwatch started when the carriage return 
was pressed. Timing was stopped when output was complete. 
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OVERVIEW OF PROGRAMS AND RESULTS 

The benchmark program set consisted of: 


Speed Tests 

• A CPU-Intensive job of varying parameters 

• An I/O-Intensive job of varying parameters 

"Real Life" Problems 

• A scientific/engineering job 

• A new product planning problem 

• An accounts receivable generation, update and report 

Ease of Use Test 

• A script-based editing test 

SPF.Fn TESTS: CPU-Intensive and l/Q-Intensive Jobs 

Both the CPU-Intensive and the I/O-Intensive benchmarks were designed to test 
the speed of specific computing tasks that used repeated, short, individual 
operations. 


CPU-INTENSIVE JOB 

This short program executes a variety of calculations including addition, 
multiplication, division, square root and exponentiation. The program runs 
through an iterative process N times, with "N" values of 500, 1000, 2000 and 
3000. 


A - 1 

Results: 

N = 500 

19.0 seconds 

A - 2 


N = 1000 

34.6 seconds 

A - 3 


N = 2000 

1 minute 6.2 seconds 

A - 4 


N = 3000 

1 minute 37.4 seconds 

Comment: 

Tkl6 paognam does not me the hand disk. 












Vdotation: 


9?yiJSt®2§iY e _ A -*- ternate Run s (A5-A8) 


This program performs the same number of calculations as the standard CPU- 
Intensive run but without exponentiation and square root. 


A - 5 1 

Results: 

N = 500 

5.4 seconds 

A - 6 


N = 1000 

7.4 seconds 

A - 7 


N = 2000 

11.7 seconds 

A - 8 


N = 3000 

15.8 seconds 


Comment: Tkti pn.OQKa.rn do&A not tut the. hand dcik. 

I/O-INTENSIVE JOB 


This run stores numbers from 1 to N on floppy disk and then hard disk and 
retrieves the first 50 of them in a factorial fashion (for example, a total 
of 1276 reads following 3000 writes). Several combinations were run with 
"N" values of 500, 1000, 2000 and 3000. 


B - 1 

Results: 

N = 500 

1 minute 

26.9 

seconds 

B - 2 


N = 1000 

1 minute 

33.7 

seconds 

B - 3 


N = 2000 

1 minute 

51.9 

seconds 

B - 4 


N = 3000 

2 minutes 

10.2 

seconds 


Comment: Fon the. hand disk tkuz timzi wzne. 19.9, 23.2, 29.4, and 35.9 
tecondi, nzipzctivzly. 

"REAL LIFE" PROBLEMS; Scientific/Engineering, New Product Planning, Accounts 

Receivable Generation 

The next three benchmarks were designed to test the running time of actual 
programs that the user might want the computer to perform. 

SCIENTIFIC/ENGINEERING 

This program solves a system of linear equations, using the Gauss-Jordan 
method of elimination. The program sets up the following system of "N" 
equations with "N" unknowns: 
















O.lx^ + 0.1x 2 * 0.1x 3 ± . . . + °* lx N ~ °*2 
O.lx^ + 0.3 x 2 + 0.3x 3 + . . . + 0.3x^ = 0.4 
O.lx^^ + 0.3 x 2 + 0.5x 3 + . . . + O-SXj^ =0.6 




O.lx. + 0.3x„ + 0.5x_ + 
12 3 


+ 9-9^ » 10.0 

:€ 

Xj^ are printed at the end of the execution. 


To show that the run has been executed successfully, the values of x^, x 2 , and 


C - 1 

Comment: 

9li_diternate_Run_je-lA) 

This program performs the C-l run with a smaller number of equations and 
unknowns (35 equations/unknowns as conpared to 50 in the larger run) . 


Results: 3 minutes 13.3 seconds 


Tkl6 pnogmm doe* not use the hand. da>k. 


c - 1A 
Comment: 


Results: 1 minute 9.5 seconds 

Tht6 pfiQQtiam doe* not aie the hcmd duk. 


NEW PRODUCT PLANNING PROBLEM 


This program models the relationship between product production costs and 
profitability over the range of the next four years. A baseline run is estab 
lished and several parameters are varied in a "what if" mode on subsequent 


runs. Program output is printed in a 
items across column years. The model 

- Units Sold 

- Selling Price 

- Revenue 

- Raw Material 

- Direct Labor 

- Packaging 


standard report format of report line 
s display line items are: 

- Distribution 

- Gross Profits 

- Fixed Costs 

- Net Before Taxes 

- Taxes Payable 

- Net Income 



$ 
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C - 2 




Results: 


5.7 seconds 


Comment: TkiA pnognam doea not uAe the. hand dak. 


Vaniation : C-2_Usincj_Printer_jC-2A) 


This run reports the timing for the New Product Problem when results are 
routed to the printer for hard copy output. 


C - 2A 

Comment: 


In this job, an accounts receivable file of 50 records is created. Each 
record has 10 fields: customer number, salesman number, year-to-date sales, 
prior month sales (five fields), payments and credit limit. The file is 
updated randomly 10 times by customer number for sales amounts and payments. 
A report is displayed with billing detail, including company, salesman, 
year-to-date sales, credit limit, amount outstanding and sales by month. 


Results: 43.9 seconds 

Thit pnognam doeJ> not uAe the. hand. dak. 

ACCOUNTS RECEIVABLE GENERATION 


C - 3 

Comment: 

C-3_Using_Printer__(C-3A), 

This run reports the timing for the accounts receivable problem when results 
are routed to the printer for hard copy output. 


Results: 1 minute 40.7 seconds 


Von the hand dak, this time uxa 35.2 AeconcU. 


% 



c 


3A 


Results: 


3 minutes 3.5 seconds 


Comment: F on the hand dak, thia time wxu 1 minute, 59.5 &eeondi>. 
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EASE OF USE TEST 

Ths Ease of Use Test is a script-based benchmark specificaily designed to 
compare all editors with respect to ease of use. This co^arison is accom¬ 
plished by starting with a nine-line file, changing it to an interim form <in 
e -ting in all the errors) and then changing the file back to its 
initial form. These changes test the editing capabilities when making the 
errors as well as when correcting them. 

The editing tasks are: 

• Line deletion 
Line insertion 
Line appendage 

Change/Addition/Deletion of unique words in a line/strfng 
Change/Addition/Deletion of non-unique words in a line/string 
Change/Addition/Deletion of unique characters 
embedded in ,„d not embedded in'word^inflWsSnT 

S^sfTa^sSng characters (including 




* - 1 Results: Approximately 177 keystrokes were required to edit 

the nine-line test file. 


Cormrnt: fifc fa and the. CU^tain'* Unz-zcLUosi 


vm/ zcuy to a6 e. 


] 
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SMOKE SIGNAL CHIEFTAIN: PRICING COMPONENTS 


COST 

Smoke Signal Chieftain 


Model 9822 with dual floppy, as tested .. $ 8,149 

Model 98W10 with single floppy and hard disk, as tested . $12,169 


Includes: 

. 56 kilobytes of memory 

. Soroc IQ 120 terminal 
. Anadex Model 9500 printer 
. OS-9 operating system 
. BASIC-09 


Components : 

• Series 9000 computer system based on the 6809 
microprocessor chip, and 32 kilobytes of memory 

Model 9822 with dual floppy . $ 4,675 

Model 98W10 with single floppy and 10 megabyte 

hard disk. 8,695 

• Additional 24 kilobytes of memory . 439 

• Soroc IQ 120 CRT terminal. 995 

• Anadex Model 9500 printer . 1,650 

• OS-9 Operating System . 195 

• BASIC-09. 195 


OUR OBSERVATIONS 

The price on the Chieftain includes Smoke Signal's own DOS (disk operating 
system) which is a traditional single-user system. We used the OS-9 
system and BASIC in our benchmark tests. Because it is multi-user/multi¬ 
tasking, we would recommend it given the slight additional cost. 


USER COMMENTS 

. I bought it because it wa6 reasonably obvious that it was the. best 
astound. Operating system Is reliable and the. system turned out to 
be, the. least expensive. Beit feature o& the. Smoke. Signal Is its 
reliability, it just sits there and works. A drawback Is the. lack 
oft an extremely large software baAc. Overall, it 'a very good. 

. Wo hardware problems, and that 'a quite, a thing to scuy. SometlmeA we 
stun out ofi memory at 56K. Speed it okay. 1 think it*A an excellent 
computeft. I like the cabinet, and the reliability o{ the hardware 
and Aoitmre. 






















SMOKE SIGNAL CHIEFTAIN: HARDWARE COMPONENTS 


CENTRAL UNIT ... 


CPU Memory: 


Keyboard/Screen: 


The Chieftain system is contained in two units which 
easily stack on a desk. The first unit contains the 
central processor, memory, disk controller, and input/ 
output circuits. The second unit contains the dual floppy 
drives (or the single floppy/hard disk combination). The 
system is based on the powerful Motorola 6809 micropro¬ 
cessor. 

The unit comes with 32 kilobytes of memory. We used a 
system with 56K, and the unit can be expanded to 224 
kilobytes. 

Any standard terminal can be used. We were shipped the 
Soroc IQ 120 which has upper/lower case, cursor addressing, 
protected/unprotected fields, etc. We have used the 
Soroc in other applications and are comfortable with it. 
Terminal prices are coming down rapidly, and capabilities 
are going up, so it pays to shop around. 


OUR OBSERVATIONS 

With the OS-9 system, the user may have to manage memory. As programs or 
utilities are used, they are maintained in memory until the user specifically 
KILLs them. Thus, it is easy to fill memory with routines which are unused 
and suddenly find yourself out of space for new programs. 

The 6809 microprocessor is an advanced 8-bit processor (actually a 16-bit 
processor internally with an 8-bit data bus). The OS-9 operating system 
was specifically designed to take advantage of the unique features of the 
6809. 

The central processor board has additional slots for adding PROM/ROM (read¬ 
only memory) which could be used for fixed programs or utilities. In some 
respects, the Chieftain/OS—9 combination could be considered a development 
system for control applications. It seems very flexible in hardware 
capabilities. 




USER COMMENTS 

. With 2 CRT'4, I had no steal pstoblem with iti> &peed. It ii oh high 
quality with the. mo6t siea&onable pstice. It allow me to have, a 
multi-ui>ea capability host low eo&t. 

. We'd like matte, than 64K, but we can wostk astound it. lt'& good 
equipment. Once we got the pstogstam going we've been Aati&hied. 

. The Sostoc 120'* one sieally the only weak link that I can think oh. 

. The Sostoc 120 is gsteat. I like the h&d oh the keyboard, and it'i> 
tstemendouAly steliable. 
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SMOKE SIGNAL CHIEFTAIN: HARDWARE COMPONENTS 


STORAGE 


Storage options include 5^-inch, 8-inch, and 10 or 30 megabyte 
Winchester hard disks. 


5^-inch Single-sided/double-density at 160 kilobytes 
Double-sided/double-density at 366 kilobytes 
Double-sided/octodensity at 750 kilobytes 


8-inch 


Single-sided/double-density at 500 kilobytes 
Double-sided/double-density at 1 megabyte 


Winchester drives at 10 megabytes 
or 30 megabytes 


OUR OBSERVATIONS 


We tested the 9822 dual 8-inch (double-sided/double-density) and the 
98W10 with an 8-inch and a 10 megabyte Winchester. About one-third 
of those surveyed were going to expand their storage capacity, generally 
by adding hard disks. 


USER COMMENTS 

. 5%-tnch one imalteh. than what we need but we can't afifioad S-tnch. 
. We have 2MB and we' ae gotng to get a hand dt&k. 

. The double-denitty filopptei one fiabulouA. 
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SMOKE SIGNAL CHIEFTAIN: HARDWARE COMPONENTS 


OTHER DEVICES 

Printers: The Anadex printer was very fast, and gave us no problems. 

Printers, like terminals, have come down in price and in¬ 
creased in capabilities over the past year, and a user 
should shop around. 

Smoke Signal distributes the Anadex, NEC Spinwriters, and 
Centronics printers. 


OUR OBSERVATIONS 

Through the Information Exchange (a Smoke Signal supported network of 
dealer information), you may find industrial applications and hardware 
for analog to digital conversion, modem boards, numerical and temperature 
controllers, etc. 

The Anadex printer is far superior to earlier versions. It is bidirec¬ 
tional and relatively quiet. 


USER COMMENTS 

. I tike, the. Epion vexy much. 

. Anadex psUnteu axe Aupex (we have two). 
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SMOKE SIGNAL CHIEFTAIN: SOFTWARE COMPONENTS 





OPERATING SYSTEM, LANGUAGES, UTILITIES 

DOS69 produced by Smoke Signal 
OS-9 produced by Microware (Level 1) 

Under OS-9: BASIC-09, CIS COBOL, Pascal 
Under DOS: BASIC, Pascal 

Sequential and direct under BASIC-09 

In addition to the standard file management 
utilities, there is a date/time function (to 
support the on-board clock), log-in by name 
and password to provide security and limited 
access, and system management such as memory 
allocation, disk initialization, etc. 


OUR OBSERVATIONS 

Using the Chieftain was an interesting (and worthwhile) experience. The 
feature we most liked was the multi-tasking. It is sometimes frustrating 
to sit at a computer, waiting for a long report to finish printing. With 
multi-tasking, you start the listing and go on with other applications. 

Also, you can create procedure files (a sequence of system commands). 

These can be executed as a background task while you continue to use 
the computer for on-line applications, program development, etc. 

The hierarchical file structure makes it easy to separate files by appli¬ 
cation since you can have multiple levels of subdirectories. Also, since 
input/output is file oriented, it is easy to copy files to any output 
device through a simple redirection command. 

From BASIC you have easy access to the operating system and can perform 
operating system level activities from within a program, such as file 
copies, directory listings, etc. Another useful feature of BASIC is 
the line-by-line syntax checking as statements are entered. Finally, 

BASIC has the ability to create data structures (similar to Pascal). 

Thus, you can create complex record types (such as an employee record) 
and manipulate the entire record as a single unit, rather than having 
to manipulate each data element within the record. 

Level 1 of OS-9 only supports 64K of memory. Several users were anxiously 
awaiting Level 2 which will support more memory and more users. 


USER COMMENTS 

. VOS is very useable, very bug (jA.ee. With the hardware and the soft¬ 
ware, you have a very nice system. OS-9 takes the Smoke Signal up 
a whole new level of technology. 

. VOS has Its Limitations but it works. „ Level 1 of OS-9 is fantastic. 
It is not the most convenient (Jo a development work, but it *s (Joa 
everything else. 


Operating System: 

Languages: 

Access Methods: 
Utilities: 
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SMOKE SIGNAL CHIEFTAIN: SOFTWARE COMPONENTS 


SMOKE SIGNAL SUPPLIED PACKAGES 

No packages are directly supplied by Smoke Signal Broadcasting. However, 
the Software Exchange, supported by Smoke Signal, makes available a wide 
range of applications including: 

General 
Applications 


Industry 

Specific 


OUR OBSERVATIONS 

Most of the dealers are software houses who not only create general 
application packages, but will develop customized software. Smoke 
Signal supports the Information Exchange, a network of dealers who 
distribute hardware and software. 


USER COMMENTS 

. T neatly like the Text Pnoeesson. 

. I don't cane f,on the so^twane that is available Ion. eithen VOS on. 

OS-9. 

. Some oi the Computenmne pnognams one floppy. They put them out with 
syntax ennons, Computenmne has been less than nesponsive. 

. I wish they would wonk a lot handen at getting sofitwane houses to 
develop sofitwane. Then they would have a dynamite pnoduct. We have 
wonJked veny hand to bning the sofitwane and handwane togethen. I 1 we 
hadn't hined a pant-time pnognammen, we might have been a computen 
disaster, stony . 


Accounts Receivable/Accounts Payable 

Mailing list programs 

Payroll 

Tax preparation 

Text editor/word processing 

Apartment management 
Bill of materials and job costing 
Chiropractic and dental office management 
Real estate 

Radio and television station management 
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SMOKE SIGNAL CHIEFTAIN: SOFTWARE COMPONENTS 




| 






EDITOR 

The BASIC editor is line-oriented and has global search and replace 
capabilities. In the editor you can insert and delete lines, move 
the line pointer, and change strings. A line is checked for syntax 
when it is entered or changed. 


OUR OBSERVATIONS 

When an error is found during execution of the program, the program 
stops in debug mode. You must enter the edit mode in order to make 
program corrections. 

We found the editor relatively easy to use, with very few commands 
to remember. Since you are in an edit mode, you don't have to type 
the command EDIT for every line you want to modify, but simply list 
the line and make the changes. This saves a good deal of typing over 
many of the other editors we have used. 

In addition to the BASIC editor. Smoke Signal sells a separate text 
editor (SE-2) which we did not evaluate. 


USER COMMENTS 

. The SE-2 aj> a SupeA Text Editoa--it not tike any we've uAed 
begone, (tie amxote it. Smoke Signal provided code 40 uAe/ti can 
modify uitilitlet>. 
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SMOKE SIGNAL CHIEFTAIN: SUPPORT SERVICES 


DOCUMENTATION 

Variable. What you think of the documentation will depend upon what you 
already know about computers and what you are interested in finding out. 
Because it is a modular system (you can mix and match a multitude of hard' 
ware and software options), there are technical manuals full of details 
and schematics, and you really must understand hardware to follow them. 
The only Smoke Signal software manual we reviewed was for DOS which ade¬ 
quately covered commands, but seemed to asstime a good working knowledge 
of computers. 

The Microware manuals were acceptable. Both OS-9 and BASIC-09 included 
a separate page, in alphabetical order, explaining each of the commands 
or statements and giving examples. Perhaps a part of our problem with 
these manuals is that, as Microware points out, you have to unlearn some 
old concepts before you can understand what OS-9 is capable of doing. 


MAINTENANCE 

Maintenance is provided by the dealer supplying the system. 


TRAINING 

The dealers provide training on applications. 


OUR OBSERVATIONS 

There is a Microware users group and a Smoke Signal users group. We 
understand there is a quarterly publication, and occasionally special 
prices are offered to members. 


USER COMMENTS 

. Vocumentation is probably their weakest point, ion. their boitware it 
it, excellent. Hardware documentation is extremely Limited. Nicroware 
documentation ion. OS-9 it> superb. 

. li Smoke Signal hoi a weak spot, documentation would be it. It '-5 not 
iully explanatory. Training was adequate. 

. Vocumentation it all night, operating system documentation it okay. 

Not enough, toitware documentation. 

. The hardware hat been pretty satisfactory and repair hat been fatt, 
never down far more than an hour or two. Speed it okay considering 
I use faun, iloppies. The hardware it reliable. 
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SUMMARY OF USER COMMENTS 


w Using names supplied by the Smoke Signal Broadcasting Company, we interviewed 

fifteen users of the Chieftain. The firms contacted were using it for stan¬ 
dard accounting procedures, word processing, math calculations^ and program 
development. They had owned their Chieftain's from two months to two years. 
Average useage was about four hours a day, five days a week. 

Hardware configurations varied a great deal; none had hard disks, though four 
of the users had more than one terminal and multiple printers. Several people 
owned two complete systems. Main memory ranged from 32K to 64K and storage 
capacity went from 320K to 2MB. Most of the users had Soroc IQ 120's or 135's, 
but there were many other CRT's in use as well as a wide range of printers. 

Some complaints about the Sorocs covered "key bounce" (multiple characters at 
a single keystroke) and sticky keys. A user with Anadex printers said they 
were "super." The speed of the system for users with two terminals was ade¬ 
quate, or fast, and one user said he was surprised there wasn't more degrada¬ 
tion. Those with one terminal said there were no problems with the Chieftain's 
speed. 

W 

The hardware, including peripherals, was uniformly reliable for most of the 
firms. Several users did have more than minor startup problems though only 
one of them was dissatisfied with the service received. Others rated hard¬ 
ware service as "fine" or "excellent." In general, hardware dependability 
was not an issue. 

Those doing program development were the most impressed with the system, 
especially the OS-9 operating system. They said OS-9 was fast, easy to use 
and efficient. One user was more specific and said the "memory modules, I/O 
redirection and stack orientation" made OS-9 outstanding. He also said it 
increased his productivity as a programmer. Other users, while happy with 
OS-9, mentioned problems with it and were looking forward to Level 2 of OS-9 
which would handle more memory and users. The disk operating system (DOS) 
was also popular with most of those using it because it was "powerful," but 
some people said it had limitations. A user who was very unhappy with his 
Chieftain felt DOS was lacking and the software available for it was unsuit- 
w able. However, upgrading to OS-9 only increased his dissatisfaction since 

there was no software written for it. 
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Lack of software on the market was a problem for some users. In fact, one 
person was selling his system because of this and buying another computer.. 

Some of the negative comments about the software sold for the Chieftain were 
'that only one company was developing software, this company was "unresponsive," 
and the programs were "sloppy" and included syntax errors. One user's solution 
to the software gap was to hire a part-time programmer. He made the following 
comment. "We have worked very hard to bring the software and hardware together. 
If we hadn't hired a part-time programmer, we might have been a computer diaster 
story." 


The comments about Microware's BASIC-09 were favorable. It was "very powerful, 
easy to operate and bordered on being an Assembler." Equally liked were its 
modular nature, operator interface and the ability to structure data. Some 
users programmed in Assembler and one in Pascal. Those using SE-2, the text 
editor, had mixed feelings about it: "it's a marvelous, excellent small 
editor," or "it's complicated." One user said it was unlike any editor he'd 
seen before, and he was able to change it to fit his needs. 

For some the weak link in the Chieftain was system documentation. Those inter¬ 
viewed said it assumed users were already familiar with the system, the examples 
were insufficient and there were punctuation errors. Some thought the hard¬ 
ware documentation was "limited" but the software manuals were "excellent," or 
that there wasn't enough software documentation. Other support through dealers 
and the manufacturer was generally good. One user said, "Smoke Signal has been 
a very cooperative company." 

The most remarkable features of the Chieftain for these users were the hardware 
dependability and the capability and power of the system for the cost. Its 
drawbacks were limited and unprofessional documentation and a lack of appli¬ 
cation software. Two representative comments are the following: "Best feature 
is reliability, they don't quit. Worst feature is the hardware documentation." 
"I wish they would work a lot harder at getting software houses to develop 
software. Then they would have a dynamite product." 






CONCLUSIONS 


The Chieftain from Smoke Signal Broadcasting features a very capable system 
based on the Motorola 6809 microprocessor chip. The integrated portion of 
the system includes the dual 8-inch floppy disk drives (or the single 8-inch 
drive and Winchester disk we tested as an alternative), while any standard 
CRT terminal and printer can be used with the system. 

We found users to be generally satisfied with hardware reliability, and most 
were pleased with the OS-9 operating system. As we often find, there were 
several negative comments on the documentation, principally because it was 
too technical. The other major negative feature of the Chieftain was the 
apparent lack of application software, though we feel software will be de¬ 
veloped as the system becomes more widely distributed. 

The Chieftain is among the fastest of the systems tested in this series. The 
operating system and BASIC language were specifically designed to take advan¬ 
tage of the unique characteristics of the 6809 microprocessor. 

The BASIC-09 language which runs under the OS-9 operating system has some 
very nice features. These include structured flow-of-control statements, 
the ability to execute operating system commands from a BASIC program, and 
the TYPE statement (as in Pascal) which allows the construction of complex 
data structures. 

The OS-9 operating system is a derivative of UNIX, and features a hierarchical 
file directory structure, file-oriented input/output, simple redirection of 
output or input, and multi-tasking/multi-user capabilities. 

As a single-user system with multi-tasking capabilities, the Chieftain should 
increase throughput since several tasks can be executed simultaneously from a 
single terminal. With the possibility of becoming a multi-user system, it 
provides a relatively inexpensive entry level system. 
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PREFACE 


This evaluation of the Vector Graphic 3005 is the tenth report in our con¬ 
tinuation of Series 1 and 2. Systems in this series cost under $25,000 and 
are designed principally for single-users. The 3005 is configured with a 
small hard disk and costs, as tested, $11,150. 

The benchmark programs used in preparing these reports represent capabilities 
needed by users in an operating environment. The results of running these 
programs on each of the systems under study forms the heart of these reports, 
and they provide comparative information which is simply unavailable from any 
other independent source. Since the programs have been designed to run with¬ 
out change on most small computer systems, differences in performance among 
systems can be attributed to differences in computing capabilities. 

In addition to the benchmark results, these reports contain information on 
the alternative configurations which can be assembled, internal and external 
storage and memory capabilities, languages available, the operating system, 
availability of application packages, and general comments on the ease of use 
of the system. Finally, a survey of users is conducted, and their comments 
on ease of use, relationships with hardware and software suppliers, problems 
encountered, etc., are included in each report. The experiences of users add 
a dimension of reality to the technical details of the system. 

Information provided by manufacturers can often be difficult to interpret and 
sometimes misleading. While some of the potential buyers of microcomputers 
have some background with computers, the majority we've surveyed are buying 
their first computer, and often the personnel using it will not have had 
much direct experience with computers. We feel these reports are invaluable 
to experienced and inexperienced users alike by providing an unbiased assess¬ 
ment of some of the microcomputer systems on the market today. Our results, 
which are comparable across computer systems, and our observations of the 
system in a "real world" setting can help potential users intelligently 
select a system that is best for them. 
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EXECUTIVE SUMMARY 


The Vector Graphic 3005, priced at $11,150 as tested, consists of a V3 terminal 
with a 12-inch display area, typewriter keyboard, a Z-80A processor, 56 kilo¬ 
bytes of central memory and three parallel and one serial RS232C ports. 

The printer we used was a 55 character-per-second Qume Sprint 3. Storage con¬ 
sisted of a 5 megabyte Winchester hard disk and a double-sided, quad-density 
floppy disk drive providing an additional 630 kilobytes of on-line storage. 

This configuration, excluding the printer, distinguishes the 3005 and is non- 
expandable. 

• The 3005 employs a quasi single-board technology with the processor chip, 
a buffer, PROM, and one serial and three parallel ports on one board that 
is S-100 compatible. The terminal controller and RAM are separate. 

• It is an integrated system which takes the burden of needing a high level 
of computer knowledge off the buyer. It can also be used as a non-intel¬ 
ligent terminal for communications with another computer. 

• Although the Vector Graphic comes with a hard disk, using only its floppy 
disk it ranked in the top third in speed, except for the Accounts Re¬ 
ceivable program where its performance was below average. Hard disk 
performance was average compared to the other hard disk systems we've 
tested though its cost is less than most other hard disk systems. 

• Virtually any language can be used with the 3005 because of the CP/M 
operating system. We ran the benchmark programs using Microsoft's 
BASIC-80, a straightforward, easy to use, high level business BASIC. 

SCOPE is a text editor that we thought was particularly useful and is 
a special bonus for 3005 programmers. 

• The twelve users who responded to our user survey were happy with the 
3005. They especially liked the hard disk, dealer support, hardware 
reliability and the price. They were unhappy with the documentation, 
primarily because it was too technical and hard for a novice computer 
user to understand. 

• Vector Graphic markets some application packages, and users singled out 
Memorite III and ExecuPlan as having special merit. Also available for 
the 3005 are the many CP/M compatible application packages on the market. 

Vector Graphic has well designed hardware and this, coupled with their soft¬ 
ware offerings, makes the 3005 a powerful and versatile tool for businesses 
and non-business users alike. Costing just around $11,000, the 3005 should 
definitely be on the "must see" list of anyone shopping for a computer; but 
as always, the reliability of the local dealer should also be a consideration. 


4 


















* This price includes the 5 megabyte hard disk. 

** Note: For the hard disk times, see pages 9 through 12. 
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THE BENCHMARK PROCESS 


The Benchmark programs were run on the Vector Graphic 3005 which features a 
5 megabyte hard disk, one double-sided floppy disk drive, a Z-80A processor 
running at 4 MHz, 56 kilobytes of central memory, a V3 terminal, and a Qume 
Sprint 3 printer. These components had been set up in the Association of 
Computer Users' office in Boulder, Colorado, and had been in use for some 
months. Therefore, "personalization" or system generation procedures were 
unnecessary. Generally, personalization will be done for the user by the 
local dealer. 

The benchmark process went exceptionally well and trouble free. The 3005 is a 
Z-80A, S-100, CP/M, and BASIC-80 system, so it was very similar to other systems 
we've tested. Virtually all that was required was typing the programs in and 
editing a few syntax errors. After this was completed we ran the timings. 

Our familiarity with CP/M and Microsoft's BASIC-80 meant that we did not need 
to refer to the manuals as often as we do when testing unfamiliar equipment. 
However, we reviewed the documentation and were reminded of the content and 
organization of Digital Research's and Microsoft's manuals. Our criticism is 
that they are not very helpful to new computer users as either learning tools 
or as references. All the manuals clearly state that the documentation is 
not intended for the non-programmer end user, but instead is geared toward 
suppliers and experienced computer users. Notwithstanding this acknowledgement, 
we feel a more basic offering would benefit users and dealers alike. It would 
allow users to explore the system with their own needs in mind and not be as 
dependent upon dealers. 

The 3005 includes a 5 megabyte hard disk which we used to "boot" the system. 

To obtain the floppy disk times we inserted a diskette that contained only the 
benchmark programs on it in drive C (the floppy disk drive). Then we loaded 
and ran the programs from that disk. For the two programs (1/0-Intensive and 
Accounts Receivable Generation) that create and access data files we also ran 
hard disk timings. 

All programs are run with output to the screen. The programs that also test 
output to the printer were modified so that all PRINT statements were changed 
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to LPRINT. To obtain the benchmark timing, each program was loaded into 
memory, the RUN statement typed in, and the stopwatch started when the car¬ 
riage return was entered. Timing was stopped when output was complete. 

Microsoft's enhanced version of BASIC is a pleasure to use, and offers high 
level and structured programming capabilities. One convenience missing, 
though, is immediate syntax error checking. Although this feature is not 
often available on microcomputers, it greatly facilitates program entry and 
development. We were using Version 5.2 of BASIC-80 with Version 2.22J of 
CP/M. Some of Microsoft's enhancements are listed below. 

• Multiple statements on a line and a 255 character line length using 
the line-feed key, 

• Constants that include string, floating point, hex and octal, 

• Automatic numbering and renumbering of statements, 

• IF . . . THEN . . . ELSE and WHILE ... WEND statements; 

• Assembly language subroutine calls, 

• Immediate execution of statements by not typing a line number before 
the statement, 

• Error trapping capabilities, 

• Mathematical functions including exponentiation, floating point, 
and double precision, 

• User defined functions, type conversion, and chaining and merging 
of programs. 

OVERVIEW OF PROGRAMS 

The benchmark program set consisted of: 

Speed Tests 

• A CPU-intensive job of varying parameters 

• An I/O-intensive job of varying parameters 

" Real Life" Problems 

• A scientific/engineering job 

• A new product planning problem 

• An accounts receivable generation, update and report 

Ease of Use Test 

• A script-based editing test 
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SPEED TEST: CPU-Intensive and I/O-Intensive Jobs 

Both the CPU-Intensive and the I/O-Intensive benchmarks were designed to test 
the speed of specific computing tasks that used repeated, short, individual 
operations. 


CPU-INTENSIVE JOB 

This short program executes a variety of calculations including addition, 
multiplication, division, square root and exponentiation. The program runs 
through an iterative process N times, with "N" values of 500, 1000, 2000 and 
3000. 


A - 1 

Results: 

N = 500 


26.5 

seconds 

A - 2 


N = 1000 


51.5 

seconds 

A - 3 


N = 2000 

1 minute 

41.8 

seconds 

A - 4 


N = 3000 

2 minutes 

32.1 

seconds 


Comment: This pnognam doeM not txi>e the, hand disk. 

VaAtatton: CPU-Intensive Alternate_Runs__(A5-A8) 

This program performs the same number of calculations on the standard 
CPU-Intensive run but without exponentiation and square root. 


A - 5 

Results: 

N = 500 

7.4 seconds 

A - 6 


N = 1000 

13.6 seconds 

A - 7 


N = 2000 

26.0 seconds 

A - 8 


N = 3000 

38.3 seconds 


Comment: This pnognam doej> not u6e the hand dt&k. 

1/0-INTENSIVE JOB 

This run stores numbers from 1 to N on floppy disk and then hard disk, and 
retrieves the first 50 of them in a factorial fashion (for example, a total 
of 1276 reads following 3000 writes). Several combinations were run with "N" 
values of 500, 1000, 2000 and 3000. 
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B - 1 

Results: 

N = 500 


35.0 

seconds 

B - 2 


N = 1000 


41.3 

seconds 

B - 3 


N = 2000 


56.9 

seconds 

B - 4 


N = 3000 

1 minute 

13.7 

seconds 


Comment: The. kaAd duk timeA went 15.3 t>e.condA, 19.0 ^zaondA, 26.4 
Ae.condA, and 3 4.0 AzcondA, neApe.c£L\>eJLy. 

11 REAL LIFE 11 PROBLEMS: Scientific/Engineering, New Product Planning, Accounts 

Receivable Generation 

The next three benchmarks were designed to test the running time of actual 
programs that the user might want the computer to perform. 


SCIENTIFIC/ENGINEERING 

This program solves a system of linear equations, using the Gauss-Jordan 


method of elimination. The program 
equations with "N" unknowns: 

0.1x_ + 0.1x o + 0.1x_ + . 
12 3 

0.^ + °- 3x 2 * 0#3x 3 + * 

O.lx^ + ^* 3x 2 + ^*^ X 3 + * 


sets up the following system of "N" 

. . + 0.lx = 0.2 

N 

. . + 0.3x = 0.4 

N 

. . + 0.5x^ = 0.6 

N 


O.lx^ 4- 0-3x^ + 0.5x^ + • 


+ 9.9x n = 10.0 


To show that the run has been executed successfully, the values of x^, x^ f and 
x^ are printed at the end of the execution. 


C 


1 


Results: 


11 minutes 34.1 seconds 


Comment: Tka> psiogsiam doeA not uAe. the, hand cUAk. 
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Variation 


Ol Alternate Run (C-1A) 


This program performs the C-l run with a smaller number of equations and 
unknowns (35 equations/unknowns as compared to 50 in the larger run). 


C - 1A 


Results: 


4 minutes 12.2 seconds 


Comment: This psLogsum doe* not iue the kand cLUk. 

NEW PRODUCT PLANNING PROBLEM 

This program models the relationship between product production costs and 
profitability over the range of the next four years. A baseline run is 
established and several parameters are varied in a "what-if" mode on sub¬ 
sequent runs. Program output is printed in a standard report format of 
report line items across column years. The model's display line items are: 

- Units Sold - Distribution 

- Selling Price - Gross Profits 

- Revenue - Fixed Costs 

- Raw Material - 'Net Before Taxes 

- Direct Labor - Taxes Payable 

- Packaging - Net Income 


C - 2 



Comment: Tkl6 p/iogA/im doe* not uu>e the kcutd cU6k. 


Variation: C-2 Using Printer_J[C-2A) 

This run reports the timing for the New Product Problem when results are 
routed to the printer for hard copy output. 





C - 2A 


Results: 


1 minute 18.8 seconds 


Comment: ThU pnognam doti> not aie the hand. disk. 
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ACCOUNTS RECEIVABLE GENERATION 


In this job, an accounts receivable file of 50 records is created• Each 
record has 10 fields: customer number, salesman number, year-to-date sales, 
prior month sales (five fields), payments and credit limit. The file is 
updated randomly 10 times by customer number for sales amounts and payments. 
A report is displayed with billing detail, including company, salesman, 
year-to-date sales, credit limit, amount outstanding and sales by month. 


C 


3 


Results: 


7 minutes 45.6 seconds 


Comment: T\ te ka/id dl6k tuna mu 2 minuter and 26.9 AzcondA. 


^OAJjxtion: C-3 Using_Printer_J[C-3A) 

This run reports the timing for the accounts receivable problem when results 
are routed to the printer for hard copy output. 


C 


3A 


Results: 


9 minutes 49.7 seconds 


Comment: The hand dtik tlmz mu 4 minuteA and 29.6 - 6 e.concU>. 

EASE OF THE TEST 

The Ease of Use Test is a script-based benchmark specifically designed to 
compare all editors with respect to ease of use. This comparison is accom¬ 
plished by starting with a 9-line file, changing it to an interim form (in 
effect, editing in all the errors) and then changing the file back to its 
initial form. These changes test the editing capabilities when making the 
errors as well as when correcting them. 
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The editing tasks are: 


• Line deletion 

• Line insertion 

• Line appendage 

• Change/Addition/Deletion of unique words in a line/string 

• Change/Addition/Deletion of non-unique words in a line/string 

• Change/Addition/Deletion of unique characters (including 
spaces embedded in and not embedded in words) in a line/string 

• Change/Addition/Deletion of non-unique characters (including 

spaces) in a line/string 




i 


E 


1 


Results: Approximately 208 keystrokes were required to edit 
the nine-line test file. 


Comment: 


The. BASIC-SO editing fiacttitleA one. not vexy evident In 
texmi oi keyAtxoket, but they axe. e<u>y to uAe. 




I 
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VECTOR GRAPHIC 3005: PRICING COMPONENTS 
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COSTS 

Vector Graphic 3005, as tested . $11,150 

Includes: 

• 56 kilobytes of central memory 

. 5^-inch Wincester hard disk (5 megabytes) 

. One 5%-inch double-sided quad density floppy disk drive (630K) 

. Microsoft's BASIC-80 
. CP/M operating system 
. Qume Sprint 3 printer 
. V3 terminal 

. 3 parallel and one RS232 serial port 

Components 

• 3005 (without printer) . $ 7,950 

• Qume Sprint 3 printer ... $ 3,200 


OUR OBSERVATIONS 

Vector Graphic sells their computers through a network of dealers. 

The 3005 is an integrated system including the Sprint 3 printer, 
other printers however, are often used with it. The system we tested 
was installed on top of an ordinary office desk, but special desks 
and printer stands may also be purchased. 

We feel the speed of the system, its capabilities and cost make it 
a good buy for many businesses, although disk capacity may be a factor 
for some to consider. The users we talked to felt they made a good 
choice when they bought the 3005. 


USER COMMENTS 

. We love the 3005. We enjoy using it. 

. They give the. customer more product ior the. money: quality and 
capacity. 

. We’re basically pleased with what we got. Biggest challenge is 
using it to its potential. 

. Best fteature oi the 3005 is that the system is extremely well 
thought out. 

. The 3005 has great hardware reliability. 
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VECTOR GRAPHIC 3005: HARDWARE COMPONENTS 


The central unit is housed in the V3 terminal and 
includes a Z-80A processor, an S-100 bus, three parallel 
and one serial port, and six S-100 slots (four are used in 
the system). The disk drives are contained in a separate 
unit. 

It is a 56K system. There are 64 kilobytes of central 
memory of which 8K is used for system overhead, leaving 
56 kilobytes for the user. 

The V3 terminal has a typewriter keyboard with a 
separate 10-key numeric keypad. The 12-inch grey 
phosphor screen displays 24 lines of 80 characters 
with reverse video capability. 


OUR OBSERVATIONS 

The units easily fit on a desk top. It is solid looking and the disk drives 
are relatively quiet. One of the drawbacks of the keyboard is that there is 
no ENTER key located near the 10-key pad, making it necessary to move the 
hand for entering numbers. 

CP/M systems generally have 64 kilobytes of central memory so most off-the- 
shelf packages will work on this system. The Z-80A and S-100 bus are in 
common usage but the 3005 ran a little faster on the benchmark programs than 
other similarly configured systems we've tested. 

The CRT is memory mapped through the Flashwriter board. Characters are 
formed in an 8 x 10 dot matrix. Users can define an alternate character/ 
graphics set which can then be installed in a read-only-memory. 


USER COMMENTS 
. It's veay last. 

. It' a plenty last. We'ae not In a deadline. situation like payroll. 

. It Mould be nice to have moae than 56K. Speed iA line. I like the 
AyAtem. 

. The AyAtem appeans veny versatile and able to handle oun. needs. 

. I would paeleA a gaeen lace on the 1/3. 

. Nothing wnong with the keyboard and sateen. 

. The keyboard iA veny AenAitive to the touch, olten causing unwanted 
letters being entered. 1 would like to see the numeric keyboard aedone. 

. The 1/3 ts veny good except eyestnain might be reduced with a gtieen 
phosphon. Acfieen on. gsieen plastic coven.. 


CENTRAL UNIT .... 


CPU Memory: 


Keyboard/Screen: 
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VECTOR GRAPHIC 3005. HARDWARE COMPONENTS 


STORAGE 

A Seagate 5 megabyte Winchester hard disk and a Tandon 5^-inch quad- 
density, double-sided floppy disk drive will hold 5.8 million characters 
of information. The floppy disk alone will provide 630 kilobytes of 
on-line storage. 


OUR OBSERVATIONS 

Since the 3005's storage is not upgradable, a user is locked into 5.8MB 
maximum and should carefully assess storage needs before buying a com¬ 
puter. In this respect, the 3005 is comparable to many other computers 
in that this storage capacity is at the low end of the manufacturer's 
product line. These 4 to 6 megabyte systems will be good for some 
businesses, while other may need more disk storage. 


USER COMMENTS 

. Von. what we'n.e doing, we can Aton.e everything we need to. 

. VJe'ae pushing the 5 megabyteA. We want to go to a longer hard diAk. 
Tfi I had dual {,loppiei> I actually think I’d need leA.A hard diAk 
•4 pace. 

. Vive megabyteA ha/id diAk ii> plenty fion, me in the ^oaeAeeable ^utusie. 
Speed and convenience ant great. I uaz filoppizi Ion. backup. 

. Vata Atonage capacity it very good, excellent Apeed ofi acceAA. 

. The Atorage capacity meetA my needA. The Atonage and convenience 
oft fiive megabytzA really ApoilA the operator. The Apeed and quiet- 
neAA ofi the hand diAk oven, the floppy iA nice. 
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VECTOR GRAPHIC 3005: HARDWARE COMPONENTS 


OTHER DEVICES 

Printers: 

- Qume Sprint 3 

55 characters-per-second 

letter quality- 

paper width up to 14 inches 

- Vector 7700 (NEC Spinwriter) 

55 characters-per-second 
letter quality 

Printer stands, paper catchers and sheet feeders are available. 


OUR OBSERVATIONS 

The Sprint 3 worked well for our tests and produced excellent letter 
quality print. We feel though, that it is somewhat overpriced. Not 
only does it print at a minimum speed but all functions must be software 
selected. The only mechanical capability is turning the roller to ad¬ 
vance the paper. Several users had NEC Spinwriters and no one we spoke 
to was using a Sprint 3. 


USER COMMENTS 

. The NEC paintea it> good. 

. The Qume. 5000 i& gaeat. 

. The NEC Spinwaitea i& gaeat fioA technical waiting with equations. 
. The Papen Tigea woaki well. 

. The Epion MX-SO it> excellent. 

. The Anadex paintea h> nice. 
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VECTOR GRAPHIC 3005: SOFTWARE COMPONENTS 




OPERATING SYSTEM, LANGUAGES, UTILITIES 


Operating System: 


Languages: 


Access Methods: 


Utilities: 


The Vector Graphic operating system is a slightly 
enhanced version of CP/M. 

BASIC, FORTRAN, COBOL, Pascal, and other lan¬ 
guages available on the CP/M system. 

In Microsoft BASIC-80, there are sequential and 
random record access methods. 

In addition to the standard file manipulation 
(copy, rename, etc.) and disk management (format, 
etc.), there is a configuration utility for de¬ 
fining the type of attached printer, and a screen 
editor to replace the standard CP/M editor. 


OUR OBSERVATIONS 


The wide range of software available under the CP/M system is an asset. 
Also, with many programming languages to select from, almost any pro¬ 
gramming requirement can be met. 

In an integrated system, certain features can be built in which 
facilitate programming and application development. The 3005 has 
memory mapped input/output to the screen, so cursor control and form 
fill-outs are relatively easy to program. 

The system has a built-in monitor which provides direct access to memory 
for examination, moving blocks, comparing two blocks of memory, etc. 

The monitor also provides the input/output routines for the CRT and 
keyboard. 


USER COMMENTS 

. BASIC-SO i> gfizat. 

. The. 3005 Ia exn>y to uAe. and accetAtblz. 

. ThlA Ai/Atem good cu> it AtandA. It 'a pretty weJUL thought out. 
Speed depend* on the pmognam, but. we.' ne. not puihtng it. 
















VECTOR GRAPHIC 3005: SOFTWARE COMPONENTS 


VECTOR GRAPHIC SUPPLIED PACKAGES 

Memorite III - word processor 
ExecuPlan - video calculator 
Peachtree General Accounting Software 
CCA - data management system 
Statpak - statistical package 

Correct, RBTE, BSTAM - communications software 


OUR OBSERVATIONS 

It is a definite plus when the hardware manufacturer also supplies 
application programs. Although the Peachtree programs were not de¬ 
veloped by Vector Graphic, they are supported by them and should run 
without major modifications on the 3005. Memorite III and ExecuPlan 
were very well liked by the users in our survey. One user commented 
that he particularly liked the 30,000 word spelling dictionary in the 
Memorite package. 


USER COMMENTS 

. ExecuPlan lb pretty neat. It's a good Mn.kbh.zet. 

. Memorite is fairly nizz. Drawback lb that it doesn't show control 
characters and you don’t bzz what will pnlnt. ExzcuPian dozbn’t havz 
thz flexibility we’d like. 

. Vector Gnjxphlz’b zditlon of Peachtree payroll lb a iittlz blow, but 
It dozb thz job very effectively. I love ExzcuPian. 

. Memorite III lb an outstanding word pnoczbblng program. It has a few 
bugb. 

. M emonlte III is simple to use. I prefer it to WordStar which l also 
havz. Thz Insinuation manual lb not organized for quick reference 
which lb a langz disadvantage. ExzcuPian lb an excellent zlzctnonlc 
wonkbhzet. The instruction manual lb very poonly done. 

. Peachtree business accounting Mrks welt. 
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VECTOR GRAPHIC 3005: SOFTWARE COMPONENTS 


V 




EDITOR 


There are three options for editing with the 3005: the interactive 
BASIC-80 editor; CP/M's editing utility ED, or SCOPE (Screen Oriented 
Program Editor), Vector Graphic's text editor. 

Microsoft's editing functions are strictly line-oriented with no global 
search and replace capabilities. Typing EDIT and the line number puts 
the line in a buffer where characters can be deleted or inserted. 
Additionally, there are some control functions that act on the current 
line being typed in and will put it in edit mode or retype it. Control 
I enables tab stops at every eighth character. 

The ED utility creates a working file that can be modified. While it 
is line-oriented, it does allow global search and replacement of strings 
and appending of text. 

The full-screen editor SCOPE features scrolling, paging of text in and 
out of the buffer, display of all control characters and a HELP menu 
which lists and briefly explains the SCOPE commands. The cursor can 
be moved anywhere on the screen and text inserted or deleted. 


OUR OBSERVATIONS 


We used Microsoft's interactive editing functions for program entry. 
While in BASIC-80, these editing commands are automatically available 
and are simple to learn and invoke. We also briefly examined SCOPE 
which we thought was an excellent tool for the programmer. 


USER COMMENTS 

. The editing fiacititiei axe vexy nice. 
. Editing with BASJC-80 tt> gxeat. 

. SCOPE t6 vexy good. 
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VECTOR GRAPHIC 3005: SUPPORT SERVICES 


DOCUMENTATION 

There are manuals about CP/M, BASIC-80, and Vector Graphic components such 
as hardware and SCOPE. They are grouped together into two binders under 
the headings "Operating System and Utilities Software" and "Hardware." 

The hardware information is quite adequate for the average user but would 
not address the electronics expert's needs. The software manuals are only 
average; they are complete but are more for the experienced computer user 
rather than a beginning programmer/operator. 

Users felt the documentation was lacking, especially since it was not 
written for the novice user and was too technical and hard to follow. 


MAINTENANCE 

Vector Graphic supplies a standard 90-day warranty with the system. 


TRAINING 

Training and instruction are left to the dealers and suppliers to provide. 


USER COMMENTS 

. We had to wait a little while ^or partA. Thz a ofatware manual Ia 
excellent. Training waA adzquatz. 

. Thzy have good dozumzntation. 

. A wzaknzAA ofa tkz 3005 Ia tkz lack ofa good dozumzntation and pzoplz 
at Vector GraphlcA who know what they're doing . 

. Great hardware Aervlcz, excellent ao fatware Aero Ice. Vector Graphic 'a 
documentation Ia falnz. 

. Tkz documentation Ia good, although thzy have trouble kzzplng up with 
tkz hardware. 

. The dozumzntation Ia mediocre. ThlA Alowzd tkz Introduction ofa tkz 
3005 Into our buAlnzAA . It Ia dlA jointed and contalnA numzrouA zrrorA 
and omlAAlonA. 1 have rzportzd a ofatware problemA to Vector Graphic 
and thzy acknowlzdgzd moAt ofa thz problemA. So lor, I have not gottzn 
any falxed. 
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SUMMARY OF USER COMMENTS 


Using names supplied by the Vector Graphic Corporation, we surveyed twelve 
users of the 3005 which they had owned from three to six months. They gave 
the following reasons for choosing the 3005: software available, proximity of 
the dealer, price, the 5 megabyte hard disk, dealer support, and Vector Graphic's 
reputation. The 3005 was being used by doctors' offices, manufacturers, a re¬ 
tail sales outlet, and engineering and software consultants. It was being used 
for financial reporting, accounting, payroll, and inventory control. 

The hardware configuration varied only with the type of printers being used, 
and all of the users were pleased with the particular printer they had. Users 
also generally liked the keyboard and screen on the V3 terminals. Three users 
said they would prefer a green phosphor screen instead of the grey screen. These 
users felt that the hardware was dependable, although about half cited signi¬ 
ficant problems at startup. These problems centered mostly around the hard 
disks, controller and memory boards. 

The 5 megabyte hard disk and floppy disk drive provided plenty of storage for 
all but one user who said he was pushing the maximum capacity. He also felt 
that backing up with the hard disk and one floppy was ackward. Several users 
said that backing up was slow. On the other hand, there were people who said 
backing up and disk access were fast. Central memory of 56K was also enough 
for most programs and did not constrain any of the users. System speed was 
also not a problem except for one of the users. He said that the 3005's worst 
feature was that it was slow, but, overall "it was an excellent system." 

Only two of the users were wholly dependent upon third-party programs, and all 
but four users were combining third-party packages and in-house programming. 

The other four users were exclusively running their own programs. Everyone 
was using Microsoft's BASIC-80 and one person was also programming in FORTRAN. 
There were few comments about these languages other than about BASIC-80 which 
users said was "powerful," or "great." 

Users' enthusiasm was directed toward Vector Graphic's application programs 
ExecuPlan and Memorite. They said ExecuPlan was an "excellent electronic 
worksheet," and were quite pleased with its capabilities, although one person 
said it didn't offer his business the flexibility they needed. Memorite was 
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simple to use, and had nice features such as a spelling dictionary and mailing 
list. Some users felt that it had "bugs" in it or a few limitations, but over¬ 
all, they were happy with its performance. One user thought a "large disadvan¬ 
tage" of both ExecuPlan and Memorite was that the accompanying instruction 
manuals were not organized for "quick reference" and were "poorly done." 
Peachtree accounting programs were being used by two firms. One person said 
it "worked well," and another said that payroll was slow, but "it did the job 
very effectively." Several users mentioned the editing utility SCOPE and said 
they liked it. There were not many comments about BASIC-80's editing facilities 
but those who did comment liked its features. 

Support of these users by their dealers was viewed as above average. Those 
needing hardware repairs said service was good, although one user felt he 
shouldn't have had to wait for parts as long as he did. Few users mentioned 
problems with the software and also got good support in this area. However, 
one user said Vector Graphic acknowledged the problems he was encountering but 
they had not followed through and fixed them yet. Most of the users who re¬ 
quired training said it was "adequate*" 

Vector Graphic's documentation drew the largest number of negative comments. 

Five users rated it fine, good, or the best they'd seen. It should be noted 
though, that the person who said it was good and the other person who said it 
was the best he'd seen, were not programming, and no one in-house was program¬ 
ming. Those who disliked the documentation said it was mediocre, poorly or¬ 
ganized, disjointed, and lacked examples and contained errors and omissions. 

By far the most irritating aspect of the manuals for the users was that they 
were not suited for inexperienced users and did not provide basic information. 

Overall, the users were happy with their choice of the Vector Graphic 3005. 
Different users felt it had different strengths and weaknesses. Mentioned as 
some of its best features were the 3005's speed. Vector Graphic software and 
utilities, the 5 megabyte hard disk, and hardware reliability. Some drawbacks 
were that it was slow, one floppy and a hard disk were ackward, and the docu¬ 
mentation was limited and needed improvement. Some of the users said they 
loved the 3005, they enjoyed using it, and that the system was "pretty well 
thought out." 
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CONCLUSIONS 


The Vector Graphic 3005 is built around the Z-80A processor/S-100 bus 
combination and uses the CP/M operating system. This configuration and its 
performance are similar to other systems we evaluated in this series. Dif¬ 
ferences arise in enhancements to the hardware, operating systems and manu¬ 
facturer and field support. Another area of special consideration is the 
software offerings of the manufacturer. Vector Graphic does supply appli¬ 
cation packages including a word processor, a video worksheet, and also 
markets the Peachtree accounting programs with their systems. 

Overall, the users we surveyed were pleased with almost every aspect of the 
3005. Memorite III and ExecuPlan were quite popular, as was the text editor# 
SCOPE, which several users were using for program development. Users 
had been receiving good support from their hardware and software suppliers, 
but felt the manuals were a problem. Their primary criticism of the docu¬ 
mentation was that it was too technical and hard to follow for the first time 
user. We think both the hardware and software manuals are complete and use¬ 
ful, but agree that they are written for an audience of experienced users. 

To benchmark the 3005, we used Microsoft's BASIC-80. It is an enhanced 
business BASIC that offers many features and capabilities not found in many 
other BASIC's. The CP/M operating system provides comprehensive file and 
disk manipulation utilities. Also under CP/M, a large selection of other 
languages is available. 

The 3005's performance was above the average of other Z-80A and CP/M systems 
we've tested. Vector Graphic supplies software that runs without modifi¬ 
cations. The 3005 is a single-station, nonexpandable system and that may 
be a limitation for some applications. However, for anyone needing a single 
terminal system with 5.8MB of hard disk capacity, the 3005 will be a good 
choice. 
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PREFACE 






This report on the Xerox 820 is the final system to be reviewed in this 
continuation of Series 1 and 2 Benchmark Reports. Included in this series 
have been systems designed primarily for single users and costing under 
$25,000. The Xerox 820 represents another large system vendor's entry into 
the single-user, non-expandable market. While sold as a stand-alone word 
processing/computing system, it also appears suited as a remote intelligent 
workstation in an integrated Xerox network. 

The advantages and disadvantages of any system can only be judged in terms 
of a user's unique applications or requirements. Important factors may in¬ 
clude raw performance, storage capacity, software availability, user-friendly 
operations, size, expansion capability, hardware reliability, programming 
ease, training, and/or a multitude of other characteristics. 

Because of the potential "pitfalls" in purchasing a computer system, it is to 
everyone's benefit to learn as much about computers as possible, even in light 
of the trend towards user-oriented and turnkey systems. From our user surveys, 
we've found that overall, the most satisfied end-users are those who are most 
knowledgeable about computers. They know the limitations of a small computer 
system and consequently have the most realistic expectations of what a com¬ 
puter will do for their business. 

Our benchmark reports continue to be a valuable resource for sifting through 
the often subtle differences among small computer systems. These reports 
provide the comparative results of running five benchmark programs on each 
of the systems under study, programs which represent capabilities needed by 
users in an operating environment. Additional information is given on the 
alternative configuration which can be assembled, internal and external 
storage and memory capabilities, languages available, the operating system, 
availability of application packages, and general comments on ease of use. 
Finally, a survey of users is conducted, and their comments on ease of use, 
relationships with hardware and software suppliers, problems encountered, 
etc., are included in each report. 
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EXECUTIVE SUMMARY 


The configuration of the Xerox 820 we tested included a Z-80A processor, 64 
kilobytes of central memory, dual 8-inch single-sided, single-density floppy 
disk drives (482K total), two parallel and two serial ports, and a Diablo 630 
40 character-per-second printer. Total cost of the system as tested was 
$7,220 including a $2,900 printer. Smaller (5 , *~inch) disk drives may be 
purchased. Xerox sometimes refers to the 820 as SAM—Simply Amazing Machine. 

• The 820's timings were in the middle of other systems we've tested 
on all the benchmark runs except the Accounts Receivable problem 
where it placed in the top third. 

• The 820 is generally marketed with the Diablo 630 printer. Other 
P r -^ters, however, can be supported by the system. Xerox provides 
software that enables the 820 to emulate a teletype machine and to 
act as a non-intelligent terminal for a data link with another 
computer. 

• Xerox distributes the CP/M operating system, BASIC-80, CBASIC, and 
COBOL-80 for the 820. Xerox also supplies the Word Processing System 
for text processing applications. Under CP/M, additional languages 
and software packages can be run on the 820. 

• Documentation for the system includes the manuals normally supplied 
with CP/M and BASIC-80. 

• Maximum on-line storage with the 8-inch single-sided/single-density 
drives is only 482 kilobytes—a definite limitation of the system. 

We found the keyboard to be of lower quality than normal and the 
video display had poor resolution. 

• Unfortunately, Xerox did not provide us with a machine for testing, 
nor a list of user names for the user survey normally included in the 
Benchmark Reports. A local source provided us with a machine for 
testing, but we were unable to conduct a user survey. 

Xerox is an established, reputable manufacturer of business machines. They 
have taken popular and proven hardware and software components, integrated 
them into the 820, and entered the small computer market. The 820 was de¬ 
signed for text processing applications but adequately meets some other small 
business computer needs as well. Its place in the market is as an inexpensive 
microcomputer/word processor for a small business, or as a larger capacity 
home computer. 
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THE BENCHMARK PROCESS 


All benchmarks were run using Microsoft's BASIC-80 interpreter under the CP/M 
operating system. The Xerox 820 consisted of a Z-80A interpreter based micro¬ 
processor, 64 kilobytes of main memory, dual 8-inch floppy disk drives, key¬ 
board, CRT, and a Diablo "daisy-wheel" printer. We tested this system at a 
user's site, so we are unfamiliar with any unpacking or set-up procedures. 

As a CP/M system with BASIC-80, both of which we have used on several other 
systems, we had no problems entering and debugging our benchmark programs. 

When first turned on, the Xerox 820 is in the system monitor mode where a 
programmer can directly examine and manipulate memory contents (much like 
the facilities in DDT, Dynamic Debug and Trace, under CP/M). One of the 
monitor commands loads and transfers control to the CP/M operating system. 

Once the system is up and running, the user has available a wide range of 
utilities under CP/M, including file manipulation, the above mentioned DDT, 
a Z-80 assembler, and a text editor. In addition, there are many utilities, 
application packages, and languages which can be purchased from Xerox or in¬ 
dependent suppliers, and which are designed to run under the CP/M operating 
system. 

We used Microsoft's BASIC-80 in our benchmark tests. While the BASIC reference 
manual is helpful and easy-to-use, it assumes a working knowledge of the BASIC 
language, and should not be treated as a learning tool by novice programmers. 
The manual contains numerous examples and cross references. The CP/M reference 
material is generally written for the system programmer, not the end user, so 
it tends to be relatively technical. Those features designed for the end user, 
such as file manipulation and text editing, are readable but terse. 

BASIC-80 is widely used, and some of its features include: 

• IF . . . THEN . . . ELSE and WHILE . . . WEND statements that allow 
some structured programming. 

• Automatic line numbering and renumbering facilities. 

• User defined functions and assembly language subroutine capabilities. 
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• Immediate mode execution of statements (if you type a statement 
without a line number, it is executed immediately). 

• Error trapping, where the user can control program flow when an 
error occurs and avoid undesired program terminations. 

• A COMMON statement which allows variables to be passed from one 
program to another when they are CHAINed together (where a single 
large program can be broken into two or more smaller programs, 
and the termination of one automatically begins execution of 
another). 

• Tracing of program execution where each line number and associated 
variable values will be printed out each time a line is executed. 

The one feature we miss in BASIC-80 is line-by-line syntax checking. When 
you make typing errors or just type an incorrect statement (like we all do), 
it's nice to know it immediately. BASIC-80 does not perform a syntax check 


until the first time it tries to execute the statement. If the statement 
is at the end of a long program, you won't know it is wrong until the program 
has nearly completed. This feature is most useful in a program development 


environment. 


To run the benchmark tests, we typed in the programs, debugged them, and 
saved them on disk files. All programs were run with output to the screen. 
For those programs having printed output, a control character (Control-P) is 
all that is required to route output to the printer. The programs were 
loaded into memory, and timing was started on entry of a carriage return and 
stopped when program output was complete. 
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OVERVIEW OF PROGRAMS 




The benchmark program set consisted of: 

Speed Tests 

• A CPU-intensive job of varying parameters 

• An I/O-intensive job of varying parameters 

"Real Life” Problems 

• A scientific/engineering job 

• A new product planning problem 

• An accounts receivable generation, update and report 

Ease of Use Test 

• A script-based editing test 

SPEED TESTS: CPU-Intensive and I/O-Intensive Jobs 

Both the CPU-Intensive and the I/O-Intensive benchmarks were designed to test 

the speed of specific computing tasks that used repeated, short, individual 

operations. ^ 


CPU-INTENSIVE JOB 


This short program executes a variety of calculations including addition, 
multiplication, division, square root and exponentiation. The program runs 
through an iterative process N times, with "N" values of 500, 1000, 2000 and 
3000. 


A - 1 


Results: 


N = 500 


54.6 seconds 
1 minute 46.8 seconds 


A - 2 


N « 1000 


A - 3 


N = 2000 


3 minutes 31.3 seconds 


A - 4 


N = 3000 


5 minutes 17.3 seconds 


VcUx/JltLoYi' CPU-Intensive Alternate Runs (A5-A8) 


This program performs the same number of calculations as the standard CPU- 
Intensive run but without exponentiation and square root. 
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A - 5 

Results: 

N = 500 

15.4 seconds 

A - 6 


N = 1000 

28.4 seconds 

A - 7 


N = 2000 

54.7 seconds 

A - 8 


N = 3000 

1 minute 20.7 seconds 


I/O-INTENSIVE JOB 

This run stores numbers from 1 to N on floppy disks and retrieves the first 
50 of them in a factorial fashion (for example, a total of 1276 reads fol¬ 
lowing 3000 writes). Several combinations were run with "N" values of 500, 
1000, 2000 and 3000. 


B - 1 

Results: 

N = 500 


59.0 seconds 

B - 2 


N = 1000 

1 minute 

8.3 seconds 

B - 3 


N = 2000 

1 minute 

26.5 seconds 

B - 4 


N = 3000 

1 minute 

45.9 seconds 


"REAL LIFE" PROBLEMS; Scientific/Engineering, New Product Planning, Accounts 

Receivable Generation 

The next three benchmarks were designed to test the running time of actual 
programs that the user might want the computer to perform. 


S CIENTIFIC/ENGINEERING 

This program solves a system of linear equations, using the Gauss-Jordan 
method of elimination. The program sets up the following system of "N" 
equations with "N" unknowns: 


O.lx^ 


°- 1X 2 

+ ■ 

°* 1X 3 

+ • 

o.i Xl 

+ 

O.^ 

+ 

°* 3x 3 

+ . 

O.lx 

+ 

°* 3x 2 

+ 

0.5x 3 

4- . 

# 




# 



+ 0. lx x = 0.2 

N 

+ 0.3x =0.4 
N 

+ 0.5x =0.6 

N 


O.lx, + 0.3x o + 
1 2 


0.5x 3 + 


+ 9.9x = 10.0 
N 
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To show that the run has been executed successfully, the values of x^ f x^, 
and x^ are printed at the end of the execution. 


C 


1 


Results: 


24 minutes 37.C seconds 


l /(VbLcutLon: C-l Alternate Run (C-1A) 

This program performs the Ol run with a smaller number of equations and 
unknowns (35 equations/unknowns as compared to 50 in the larger run). 


C - 1A 


Results: 


8 minutes 56.6 seconds 


NEW PRODUCT PLANNING PROBLEM 

This program models the relationship between product production costs and 
profitability over the range of the next four years. A baseline run is 
established and several parameters are varied in a "what-if" mode on sub¬ 
sequent runs. Program output is printed in a standard report format of 
report line items across column years. The model's display line items are: 

- Units Sold - Distribution 

- Selling Price - Gross Profits 

- Revenue - Fixed Costs 

- Raw Material - Net Before Taxes 

- Direct Labor - Taxes Payable 

- Packaging - Net Income 


C 


2 


Results: 


10.6 seconds 


VaAAjCUtion: C-2 Using_Printer__(C-2A) 

This run reports the timing for the New Product Problem when results are 
routed to the printer for hard copy output. 
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C - 2A 


Results: 


1 minute 53.7 seconds 


ACCOUNTS RECEIVABLE GENERATION 

In this job, an accounts receivable file of 50 records is created. Each 
record has 10 fields: customer number, salesman number, year-to-date sales, 
prior month sales (five fields), payments and credit limit. The file is 
updated randomly 10 times by customer number for sales amounts and payments. 
A report is displayed with billing detail, including company, salesman, 
year-to-date sales, credit limit, amount outstanding and sales by month. 


C 


3 


Results: 


5 minutes 30.1 seconds 


(/a^catcon ; C = 3jJsing Printer (C-3A) 

This run reports the timing for the accounts receivable problem when results 
are routed to the printer for hard copy output. 


C 


3A 


Results: 


8 minutes 36.0 seconds 


EASE OF USE TEST 

The Ease of Use Test is a script-based benchmark specifically designed to 
compare all editors with respect to ease of use. This comparison is accom¬ 
plished by starting with a 9-line file, changing it to an interim form (in 
effect, editing in all the errors) and then changing the file back to its 
initial form. These changes test the editing capabilities when making the 
errors as well as when correcting them. 

The editing tasks are: 

• Line deletion 

• Line insertion 

• Line appendage 
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• Ghange/Addition/Deletion of unique words in a line/string 

• Change/Addition/Deletion of non-unique words in a line/string 

• Change/Addition/Deletion of unique characters (including 
spaces embedded in and not embedded in words) in a line/string 

• Change/Addition/Deletion of non-unique characters (including > 

spaces) in a line/string 1 

I 


E 


1 


Results: Approximately 208 keystrokes were required to edit 
the nine-line test file. 


Comment: 


BASIC-80'a tine.-onx.mtzd editing ha.zilttizi> an.z za&y to u&z, 
but tkzy asiz not vzny z^tcient to uiz In toxmi> o£ kzy-&tnokzt>. 




] 
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XEROX 820: PRICING COMPONENTS 


COSTS 


Xerox 820 (as tested) . 

.. $7,220 

Model 820 includes: 


. Z-80A central processor 

. CRT 

. 64K of central memory 

. 4K of read-only-memory (system monitor) 

. Dual 8-inch floppy drives (each holding 240 kilobytes) 
. Printer (Diablo 630) 

. CP/M operating system 
. BASIC-80 


Components 

$3,795 

# Xerox 820 with memory, and dual 8-inch disk drives 

• Diablo 630 printer 

2,900 

• CP/M operating system 

200 

• BASIC-80 

325 

OUR OBSERVATIONS 


The Xerox 820 is distributed through Computerland and Xerox 

Stores. It 

is promoted as an Information Processor, with emphasis on doing both 

word processing and computing. 


The word processing capability is based on the WordStar package running 

under CP/M. Other packages for computing, programming, etc. 
tributed by Xerox and independent suppliers of software. 

, are dis- 

(Xerox did not provide user names, so we are unable to include user 

comments.) 
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XEROX 802: HARDWARE COMPONENTS 


CENTRAL UNIT .... The Xerox 820 is a single board computer housed in the CRT 
unit. It is based on the Z-80A microprocessor, and in¬ 
cludes on the board an interval timer (for real-time 
applications), two parallel and two serial ports, the 
monitor, and memory. 


CPU Memory: 


Keyboard: 


Screen: 


The system comes with 64 kilobytes of user memory. In 
addition, the monitor resides in read-only memory (4K ROM). 

The detached keyboard has a standard 96 characters, along 
with cursor control keys, and a ten-key numeric keypad. 

The CRT is an 80 character by 24 line display device 
which also houses the microcomputer hardware. 


OUR OBSERVATIONS 

If there were such a thing as an industry standard single-user micro¬ 
computer, the 820 would have everything in its class: 96-character 
keyboard with separate 10-key numeric pad, serial/parallel ports, 

12-inch CRT, a Z-80A processor, and the CP/M operating system. Added 
features of the 820 are an interval-timer which is a modified real-time 
clock, a separate ROM for the monitor, and the detached keyboard. 

Unfortunately, a drawback of the system is the low quality keyboard. 
Often during program entry we had to strike the desired key more than 
once for it to register and get sent to the CPU. Furthermore, character 
images on the grey phosphor screen are not sharp. The 820’s keyboard 
and screen are not well designed for a system being marketed as an 
Information Processor, where a real typewriter quality keyboard and 
easy to read screen become more important. 
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XEROX 820: HARDWARE COMPONENTS 


STORAGE 

. Dual S^-inch single-sided/single-density disk drives 
. Dual 8-inch single-sided/single-density disk drives 


OUR OBSERVATIONS 

The Xerox 820 comes with either the 5h or 8-inch drives. The 5^-inch 
drives each hold 81 kilobytes of information, while the 8-inch drives 
each hold 241 kilobytes of information. Xerox indicates that, in terms 
of word processing, this translates to approximately 40 pages and 130 
pages of information, respectively. 

Considering the availability of disk drives with much higher storage 
capacities, and even small hard disks at relatively low costs, we 
consider the storage capacity of the Xerox 820 to be one of its 
limitations. 
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XEROX 820; HARDWARE COMPONENTS 


OTHER DEVICES 

Printers: 

The system printer is a Diablo 630, 40 character-per-second, 
daisy wheel, bidirectional, and letter quality printer. 

Output Ports: 

The system comes with two built-in serial ports, and two built-in 
parallel ports. These can be used for printers, communications, 
and as I/O interfaces with external equipment. 


OUR OBSERVATIONS 

From our user survey's on other systems in this series we have noted an 
increasing number of small computers being purchased primarily for text 
processing applications. In keeping with this, a larger percentage of 
the printers being used are the slower, letter quality types. While 
these printers are more expensive than those designed for general use, 
a trade-off must be made between speed of throughput and the quality of 
the copy. The Diablo is a little slower than others, but it gets the 
job done. 
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XEROX 820: SOFTWARE COMPONENTS 


OPERATING SYSTEM, LANGUAGES, AND UTILITIES 


Operating System: CP/M 


Languages: 


Access Methods: 


BASIC-80 
CBASIC 
COBOL-80 

In BASIC-80, sequential and random access 


Utilities: 


System Monitor 

CP/M utilities such as file management, text 
editing, disk copy, etc. 


OUR OBSERVATIONS 


CP/M by Digital Research is one of the mostly widely used operating 
systems for small computers. As a result, a wide variety of appli¬ 
cation programs has been developed and written for CP/M systems. 

Both compiled and interpretive BASIC's are available on the Xerox 
820. Anyone using the 820 primarily for program development may 
prefer interpretive BASIC-80, while the application programmer may 
want to write programs to be run frequently in compiled CBASIC. 

CP/M comes with a full set of utilities that the user would need to 
manage the system. The built-in monitor gives the user direct access 
to memory for examination and to make changes. 
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XEROX 820: SOFTWARE COMPONENTS 


XEROX SUPPLIED PACKAGES 

Xerox classifies software into three categories. 

. Supported, documented, and maintained by Xerox 
. Maintained by Xerox 
. Outside software 

The main piece of software which is fully supported by Xerox is the 
Word Processing System. Additionally, they supply CP/M, a teletype 
emulation package, and an IBM 3270 emulation package (binary syn¬ 
chronous communications). 

They also supply the languages, and a few application packages. 

Additionally, there is a good deal of software available from other 
sources which will run on the CP/M operating system. 


OUR OBSERVATIONS 

We have often remarked that there is a large base of software available 
for CP/M based systems. Perhaps we should qualify that statement with 
three cautions. 

. While there is a large base of software, much of it is poorly 
written, has inadequate documentation, and little support. You 
should not purchase a package simply because the description 
looks good. You should find and interview users of the package, 
and determine the strong and weak points of the package. Even 
though the package costs are low ($200 to $500 typically), the 
true cost of an inadequate package could be very high if you 
consider the start-up costs of data entry and learning, and 
the potential cost of lost files and inaccurate information. 

. Even the good packages may be designed for the least common 

denominator, such as line-by-line input rather than full-screen 
form fillout. Thus, while you may have spent a lot of money for 
a good terminal with full-screen capabilities, little software 
will be designed to take advantage of this or other unique features 
of your system. 

. CP/M is an operating system, while computer programs are written 
in a programming language like BASIC, FORTRAN, and COBOL. Even 
with BASIC, there are several versions in common use. You should 
make sure you have the appropriate software to run the package you 
are purchasing. If not, you may buy the package and suddenly find 
you must spend another $500 or so on a language, linker, library 
routines, etc. 
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XEROX 820: SOFTWARE COMPONENTS 


<L 


EDITOR 

Under BASIC-80, the editor is line-oriented with no global change 
capabilities. Editing is accomplished by typing the command "EDIT" 
followed by a line number. A series of subcommands are then used 
to move the cursor on the line, display the line, and insert, delete, 
find, and replace text. 




OUR OBSERVATIONS 

As you run a BASIC program, the occurrence of a syntax error causes 
the system to go into edit mode with the line number of the faulty 
line displayed. You then can display and edit the line as necessary 
using the editing subcommands. 
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XEROX 820: SUPPORT SERVICES 


DOCUMENTATION 


The documentation we used consisted of the CP/M manuals, the system 
information manuals, and the BASIC-80 manual. The CP/M manual is 
oriented toward the system programmer, while the BASIC-80 manual is 
oriented toward the application programmer. The BASIC manual is well 
indexed and contains illustrations of how various commands and state¬ 
ments are used. Though it is a single board microcomputer, the infor¬ 
mation on the system would be useful for anyone wanting to do assembly 
language programming or attempting to interface with external equipment. 


MAINTENANCE AND TRAINING 

Maintenance and training would be supplied by the dealer where you 
purchase the equipment. A standard 90-day warranty is included with 
the system. 
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CONCLUSIONS 


Xerox, a well-known name in business machines, enters the microcomputer 
market with the Xerox 820. A single-user, non-expandable system, the 820 
is built around popular and proven hardware and software components. Though 
frequently sold for text processing applications, the Xerox 820 can ade¬ 
quately meet some other small business computer needs as well. 

The 820 is a single-board system employing the Z-80A microprocessor with 64K 
of central memory, all housed in the CRT unit. Though the system includes a 
detached keyboard (a feature we've always enjoyed), we felt the keyboard was 
of low quality. In addition, the grey phosphor screen produced character 
images that were not sharp. These problems, we believe, could make data- 
entry on the 820 an unpleasant chore. 

The Xerox 820 performed adequately on all of our benchmark programs. Its 
timings would place it in the middle of the 24 systems we've tested to date. 

Disk storage capability on the 820 consists of dual 8-inch floppy disk drives 
with a total capacity of 482 kilobytes. Xerox translates this figure into a 
storage capacity of approximately 130 pages of text. Additional storage can¬ 
not be purchased for the 820 which we feel can be a limitation to many users 
whose system must grow with their business. 

Xerox supplies for the 820 the CP/M operating system, several languages, and 
the Word Processing System (based on WordStar). Communications packages are 
also available from Xerox giving the 820 remote intelligent workstation capa¬ 
bilities. As is true of other CP/M-based systems we've examined, a large body 
of independently developed software is also available to be run on the 820. 

Unfortunately, Xerox did not supply us with user names for the 820. Conse¬ 
quently, we could not offer our usual user comments and summary. 

The Xerox 820 represents another large system vendor's entry into the micro¬ 
computer market. With Xerox's experience and reputation, the 820 should quickly 
become established as a rough competitor in the small business computer market. 
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PREFACE 


The eleventh system in our continuation of Series 1 and 2 covers the IBM 
Personal Computer. Systems covered in this series are designed primarily for 
single users and cost less than $25,000. The IBM Personal Computer is the 
newest system to be offered in the personal computer market, and is the smallest 
system produced by IBM. It has been widely written and talked about, and we 
are pleased to present this report on what has been described as a trend 
setting" small system. 

The advantages and disadvantages of any system will depend upon the user's 
unique requirements. While many systems offer high level capabilities and 
user-friendly features originally designed for larger systems, they can be 
limited in expansion capabilities. Thus, a user of a small system may become 
frustrated upon finding that the system will not grow With the business. Some 
systems require more computer expertise to operate than others, some have 
features which would never be used in a business setting, some have limited 
software available, and some simply don't have the processing capability needed. 

Indeed, because of all the potential "pitfalls" in purchasing a computer 
system, it is to everyone's benefit to learn as much about computers as 
possible, even in light of the trend toward user-oriented and turnkey 
systems. From our user surveys, we've found that overall, the most satisfied 
end-users are those who are most knowledgeable about computers. They know 
the limitations of a small computer system and consequently have the most 
realistic expectations of what a computer will do for their business. 

Our benchmark reports continue to be a valuable resource for sifting through 
the often subtle differences among small computer systems. These reports 
provide the comparative results of running five benchmark programs on each 
of the systems under study, programs which represent capabilities needed by 
users in an operating environment. Additional information is given on the 
alternative configuration which can be assembled, internal and external 
storage and memory capabilities, languages available, the operating system, 
availability of application packages, and general comments on ease of use. 
Finally, a survey of users is conducted, and their comments on ease of use, 
relationships with hardware and software suppliers, problems encountered, 
etc., are included in each report. 


3 












EXECUTIVE SUMMARY 


The IBM Personal Computer, priced at $4,550, as tested, consists of the main 
processor, 64 kilobytes of user memory, 40 kilobytes of read-only memory, dual 
5%-inch disk drives, keyboard, IBM Monochrome display, and the IBM printer. 
Expansion possibilities include an additional 196K of user memory, two addi¬ 
tional disk drives, and a Color/Graphics output. 

• The IBM disk operating system is based on the CP/M operating system, 
an extended version of Microsoft's BASIC-80, and the Intel 8088 micro¬ 
processor, with a 16-bit internal architecture and an 8-bit data bus. 
The benefit of the 16-bits is that mathematical calculations will be 
faster, while the 8-bit data bus simplifies peripheral interfacing. 

• Documentation is excellent. Each DOS and BASIC command or statement 
was described, along with examples of use. The hardware manual was 
very well organized and complete, and included descriptions of organi¬ 
zation, interfacing, schematics, etc. BASIC includes specific state¬ 
ments for handling the light pen and joystick inputs, as well as 
graphics and color control. 

• The greatest limitation of the system is the 160K byte disks. Even 
though four disk drives can be attached, users with large data storage 
and retrieval requirements may find the system slow and inconvenient 
to use. 

• Business users may prefer the IBM Monochrome high resolution display 
(which includes a parallel printer port), while others may prefer the 
Color/Graphics option with lower resolution but with graphics and color 
capabilities. The separate keyboard (on a 6-foot coiled cable) gives 
the user some flexibility in workstation layout. The keyboard in¬ 
cludes a ten-key numeric keypad, cursor control, and function keys. 

• Because it is a new system and we did not receive user names from IBM, 
we were not able to interview as many users as normal. However, the 
few local users we talked with were pleased with the system and were 
using it for home/professional applications. 

• Its performance is comparable to a number of systems we have tested in 
this series. We found that its 16-bit microprocessor does not have a 
significant impact on the execution speed of most applications. The 

1 megabyte of memory addressing (with 256K currently supported by IBM) 
is misleading since BASIC only supports 64K. The additional memory is 
probably well beyond the needs of most users, though PASCAL and FORTRAN 
may support a larger memory space. 

Overall, the IBM Personal Computer appears to provide a capable small system 
for professional/business applications. If we were buying a computer today, 
the IBM Personal Computer would certainly be on our list of possibilities. 
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THE BENCHMARK PROCESS 


All benchmarks were run on the IBM Personal Computer using their BASIC language 
(built into read-only memory and written by Microsoft). The system we tested 
contained 64 kilobytes of user memory (additional memory was attached, but 
BASIC only utilizes 64K), 40 kilobytes of read-only memory containing BASIC 
and input/output routines, dual floppy disks holding 160 kilobytes each, the 
IBM Monochrome Display, and the IBM printer. 

From a programmer's view, the IBM Personal Computer (IBM/PC) looks much like 
any CP/M based system (CP/M is the widely used microcomputer operating system 
which has been the basis of many of the systems we have tested in this series). 
The operating system was written by Digital Research (the developers of CP/M) 
and the BASIC was written by Microsoft (the developers of the most popular of 
the CP/M languages). 

While the system can be used with tape cassettes, we used a disk-based version. 
When the disk is inserted and the system started, you are at the operating 
system level with the standard file management utilities available for copying, 
formatting disks, etc. In addition, there is an editor available for creating 
files (such as data files, assembly language, etc.), and a debugger for working 
with assembly language programs. 

A simple command puts the system into BASIC, where programs can be written, 
saved, and executed. At first glance, the BASIC seems to be a traditional 
textbook version, and most BASIC programs could easily be converted to run on 
the IBM/PC. However, there are some unique features offered: one particularly 
useful in business programming is the ability to check for a function key, and 
branching to different program segments on the basis of which key is pressed. 
Another is the ability to save and retrieve the contents of a screen, simpli¬ 
fying the programming of form fillout applications (particularly since several 
screens can be retained in memory and alternately displayed). 

Since the IBM/PC was designed with the added capabilities of color graphics and 
games in mind, there are several BASIC statements which simplify the develop¬ 
ment of applications. Colors can be chosen (up to 16 in some instances), circles 
and lines drawn and moved on the screen, checking for light pen input, using a 
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joystick, and creating sounds on the speaker. These are controlled with 
commands such as PEN, SOUND, DRAW, LINE, CIRCLE, PLAY, STICK, etc. The 
language, in total, consists of about 150 different commands, functions, 
and statements. 

We were very comfortable with the system. With the standard BASIC syntax, a 
beginner could write programs, and with the advanced features, some very in¬ 
teresting possibilities emerge. The keyboard is among the best we have seen, 
and is identical to the IBM System/23 small business system. Documentation 
is very professionally done, well organized, and includes extensive indexing 
and examples. 

To run the benchmark timings, programs were transferred from another computer 
using the communications port and a small utility program written by the owner 
of the system we were using. Since the benchmark programs were written in 
Microsoft BASIC, they ran without any changes. Each program was loaded into 
memory and the RUN command typed in. Timings started when the enter key was 
pressed and stopped when output was complete. 
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OVERVIEW OF PROGRAMS 

The benchmark program set consisted of: 

S peed Tests 

• A CPU-intensive job of varying parameters 

• An I/O-intensive job of varying parameters 

"Real- Life" Problems 

• A scientific/engineering job 

• A new product planning problem 

• An accounts receivable generation, update and report 

Ease Of Use Test 

• A script-based editing test 

Sparer) TESTS: CPU-Intensive and I/O-Intens ive Jobs 

Both the CPU-Intensive and the I/O-Intensive benchmarks were designed to 
the speed of specific computing tasks that used repeated, short, individual 

operations. 


CPU-INTENSIVE JOB 

IHis short program executes a variety o£ calculations including addition, 
multiplication, division, square root and exponentiation. The program runs 
through an iterative process 0 times, with "N" values o£ 500, 1000, 2000 and 

3000. 


A - 1 
A - 2 
A - 3 
A - 4 


Vtvuatcon: CPU-Intensive_Alternate_Runs__(A5-A8) 

This program performs the same number of calculations as the standard CPU' 
Intensive run but without exponentiation and square root® 


Results: 

N = 500 

N = 1000 



17.5 

34.3 

seconds 

seconds 


N = 2000 

1 

minute 

7.8 

seconds 


N = 3000 

1 

minute 

41.5 

seconds 
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A - 5 

Results: 

N = 500 

10.6 seconds 

A - 6 


N = 1000 

20.3 seconds 

A - 7 


N = 2000 

40.1 seconds 

A - 8 


N = 3000 

59.8 seconds 


I/O"INTENSIVE JOB 

This run stores numbers from 1 to N on floppy disks and retrives the first 
50 of them in a factorial fashion (for example, a total of 1276 reads fol¬ 
lowing 3000 writes). Several combinations were run with "N" values of 500, 
1000, 2000 and 3000. 


B - 1 
B - 2 
B - 3 
B - 4 


11 REAL LIFE" PROBLEMS: Scientific/Engineering, New Product Planning, Accounts 

Receivable Generation 

The next three benchmarks were designed to test the running time of actual 
programs that the user might want the computer to perform. 

SCIENTIFIC/ENGINEERING 

This program solves a system of linear equations, using the Gauss-Jordan 
method of elimination. The program sets up the following system of "N" 
equations with "N" unknowns: 


Results: 

N = 

500 



52.7 

seconds 


N = 

1000 



59.4 

seconds 


N = 

2000 

1 

minute 

13.4 

seconds 


N = 

3000 

1 

minute 

27.7 

seconds 
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0 . 1 Xl + 0 . 1 x 2 + ®* lx 3 + 
0.^ + 0.3x 2 + 0.3x 3 + 
O.lx^ + 0.3 x 2 + 0.5x 3 + 


• + °* lx N * °- 2 

. + 0.3x n = 0.4 

. + 0.5x n = 0.6 


O.lx. + 0.3x_ + 0.5x_ + . . . + 9.9 x^ t 5=5 10.0 
12 3 N 

To show that the run has been executed successfully, the values of x^, x^, and 

x„ are printed at the end of the execution. 

N 


C - 1 

Results: 

17 minutes 

29.6 seconds 

Vaxicitioni C-l Alternate Run 

(C-lA) 


This program performs the C-l run with a smaller number of equations and 
unknowns (35 equations/unknowns as compared to 50 in the larger run). 

C - 1A 

Results: 

6 minutes 

18.1 seconds 


NEW PRODUCT PLANNING PROBLEM 


This program models the relationship between product production costs and 
profitability over the range of the next four years. A baseline run is 
established and several parameters are varied in a "what-if” mode on subsequent 
runs. Program output is printed in a standard report format of report line 


items across column years. 

- Units Sold 

- Selling Price 

- Revenue 

- Raw Material 


The model's display line items are: 

- Distribution 

- Gross Profits 

- Fixed Costs 

- Net Before Taxes 
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- Direct Labor 

- Packaging 


- Taxes Payable 

- Net Income 


o 

1 

to 

Results: 

15.6 seconds 



VahJMtLOYl* 02 Using Printer (02A) 




This run reports the timing for the New Product Problem when 

routed to the printer for hard copy output. 

results 

are 

C - 2A 

Results; 1 minute 

36.1 seconds 




ACCOUNTS RECEIVABLE 

GENERATION 



In this job, an accounts receivable file of 50 records is created. Each 

record has 10 fields: customer number, salesman number, year-to-date sales, 

prior month sales (five fields), payments and credit limit. The file is up¬ 
dated randomly 10 times by customer number for sales amounts and payments. 

A report is displayed with billing detail, including company, salesman, year- 

to-date sales, credit limit, amount outstanding and sales by month. 

C - 3 

Results: 9 minutes 

21.8 seconds 




l la^vicutiovi* 

This run reports the timing for the accounts receivable problem when results 
are routed to the printer for hard copy output. 













C - 3A 


Results: 


12 minutes 4 t 4 seconds 



EASE OF USE TEST 

The Ease of Use Test is a script-based benchmark specifically designed to 
compare all editors with respect to ease of use. This comparison is accom¬ 
plished by starting with a 9-line file, changing it to an interim form (in 
effect, editing in all the errors) and then changing the file back to its 
initial form. These changes test the editing capabilities when making the 
errors as well as when correcting them. 


The editing tasks are: 

• Line deletion 
» Line insertion 


• Line appendage 

• Change/Addition/Deletion of unique words in a line/string 

• Change/Addition/Deletion of non-unique words in a line/string 

• Change/Addition/Deletion of unique characters (including spaces 
embedded in and not embedded in words) in a line/string 

• Change/Addition/Deletion of non-unique characters (including 
spaces) in a line/string 




E - 1 


Results: Approximately 201 keystrokes were required to edit 
the nine-line test file. 


Comment: JBM'a ^uJtl-Acxeen editing fiacititie* axe vexy ecuy to u*e. 
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IBM PERSONAL COMPUTER: PRICING COMPONENTS 


COSTS 

IBM Personal Computer (as tested) . $4,550 

IBM/PC includes: 

. Unit with processor, 64K of user memory, 40K read-only memory 
. Dual 5*3-inch disk drives (160K of storage on each) 

. Keyboard with 6-foot coiled cable 
. IBM Monochrome Display and adapter board 
. IBM Printer (a modified Epson MX-80) 

Components 

• Processor, 16K user memory, 40K read-only memory 

• Additional 48K of user memory . 

• Monochrome Display adapter (with printer port) . 

• IBM Monochrome Display ...•. 

• Dual 5^-inch disk drives . 

• Disk operating system . 

• IBM Printer . 


OUR OBSERVATIONS 

The IBM Personal Computer is marketed through ComputerLand stores, Sears* 
Roebuck and Company, and IBM Product Centers. In addition to the con¬ 
figuration we tested there is a Color/Graphics option which may be pur¬ 
chased (instead of, or in addition to, the Monochrome Display and 
adapter). This can be connected directly to a color monitor or, through 
an RF modulator, to your color television. 

The IBM/PC is based on the Intel 8088 microprocessor with an 8-bit data 
bus but a 16-bit internal structure. Since Intel has maintained upward 
compatibility within the 8000 line, a simple conversion program is all 
that is needed to upgrade 8080 or 8085 assembly code to run on the 8088. 
The 8088 addresses up to 1 megabyte of memory. The greatest benefit of 
the 16-bit architecture will be found in programs with a large number of 
multiply and divide instructions. Additionally, the Intel 8087 coproces¬ 
sor (that is, it works in conjunction with the 8088 microprocessor) witn 
greatly increased mathematical capabilities may become available for the 
IBM/PC at some later date. 


(See Page 21 for user comments.) 


$1,320 
$ 285 

$ 345 

$ 345 

$1,390 
$ 40 

$ 825 
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IBM PERSONAL COMPUTER: HARDWARE COMPONENTS 


CENTRAL UNIT .... A single unit contains the central processor, memory, 
dual disk drives, and additional 5 card slots for 
peripherals and memory expansion. 

CPU Memory: The system contains 16K of user memory and 40K of read¬ 

only memory on the motherboard. An additional 48K of 
memory can be added without using up a card slot. IBM 
provides memory of 64K boards, so an additional 192 k 
can be added (two of the card slots are taken by the 
disk controller and I/O driver). The system is capable 
of addressing 1 megabyte of memory, though IBM currently 
supports a maximum of 256K. 


Keyboard: The keyboard is separate from the main unit and comes 

with a 6-foot coiled cord. The keyboard is identical 
to that on the IBM System/23 and contains a standard 
keyboard layout, 10 function keys, a numeric keypad, 
and cursor movement keys. 


CRT Screen: We used the IBM Monochrome Monitor which provided very 

high quality resolution with white letters on a green 
background. The screen contains 25 lines of 80 char¬ 
acters per line. 


OUR OBSERVATIONS 


We have always liked detached keyboards since this gives some flexibility 
in workstation layout, and the operator is not constrained to one operating 
position. 

The memory capacity of 256 bytes (with IBM supplied memory) and an 
addressing maximum of 1 megabyte provides an unbelievable capacity. 

However, BASIC operates with a 65K byte maximum, so the remaining memory 
must be used for assembly language programs. 

Attributes can be set on the CRT characters which enable intensity, 
blinking, underline, and reverse video features. We found the screen 
to be very easy on the eyes. 

The Color/Graphics option provides less resolution on characters. However, 
the graphics and color capabilities (with a medium resolution and high 
resolution graphics capability) may compensate for this loss. Some limited 
graphics capability (such as drawing bar graphs) is available on the Mono¬ 
chrome monitor since the character set on the IBM/PC includes graphics-like 
characters. 
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IBM PERSONAL COMPUTER: HARDWARE COMPONENTS 


STORAGE 

Storage on the IBM/PC includes tape cassette, and single or dual 
5^-inch floppy disk drives. Each diskette holds 160 kilobytes of 
data or program. 


OUR OBSERVATIONS 

With the disk system you must also add the disk controller card to the 
main computer chassis. The disk operating system includes disk com¬ 
mands as well as some enhancements to BASIC. In addition, there is an 
advanced BASIC which is available under the disk system. 

An additional two disk drives can be added to the system, giving a 
total storage capacity, on-line, of 640K bytes. 
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IBM PERSONAL COMPUTER: HARDWARE COMPONENTS 


OTHER DEVICES 

Printers: IBM Parallel Printer 

80 character-per-second 
impact dot matrix 
96 character print set 

Communications: Serial asynchronous communications adapter 

110 to 9600 baud rates 

20 ma current loop and RS232C 

Other: Joystick input (supported by Game Control Adapter) 

Light pen input (supported by Color/Graphics Adapter) 


OUR OBSERVATIONS 

The printer is a modified Epson MX-80, a very popular and inexpensive 
unit. The system uses a standard Centronics~like interface, so other 
printers may be used with the system. 

The game control adapter is supported with special BASIC statements. 
Although we associate joysticks with games, it is also possible to use 
joysticks for input to business applications. 
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IBM PERSONAL COMPUTER: SOFTWARE COMPONENTS 


OPERATING SYSTEM, LANGUAGES, UTILITIES 

IBM DOS 

BASIC (cassette, disk, advanced) 
Pascal Compiler 
FORTRAN Compiler 

Sequential 
Random (relative) 

Standard file manipulation and 
management, editor, debugger 


OUR OBSERVATIONS 

The operating system was written by Digital Research, and appears very 
much like the CP/M operating system. This is also evident in the line 
editor and the debugger (the CP/M utilities ED and DDT for editor and 
dynamic debug and trace). 

It has been announced that Digital Research is developing CP/M-86, the 
CP/M system for the 8086 microprocessor (and the 8088 used in the IBM 
Personal Computer). Though there may be some conversion necessary, this 
will open up a wide range of software already developed for the CP/M 
operating system. 

IBM has announced a UCSD Pascal (P-code) for the Personal Computer. 

The BASIC is contained in 32K bytes of read-only memory. The system 
provides a number of programmable function keys. Additionally, there are 
predefined function keys which display complete BASIC statements with a 
single keystroke (such as ALT-P simultaneously pressed produce the 
PRINT statement, reducing the number of keystrokes required to type a 
program) . 


Operating System: 
Languages: 

Access Methods (in BASIC): 

Utilities: 
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IBM SUPPLIED PACKAGES 

IBM Supplies software in three different series. 

Business Series 

Easy Writer (word processing) 

VisiCalc (financial planning spreadsheet) 
General Ledger 
Accounts Payable 
Accounts Receivable 

Education Series 
Typing Tutor 
Fact Track 
Authentic Game Set 

Entertainment Series 
Adventure 


OUR OBSERVATIONS 

The accounting packages are based on the Peachtree series. These programs, 
while developed by outside sources, have been tested by IBM and are dis¬ 
tributed as IBM products. The same is true of all software in the three 
series. 
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EDITOR 



The editor from within BASIC is both line and screen oriented. You enter 
the edit mode, and can either list and edit a single line, or you can list 
the entire program and edit the entire screen. 


OUR OBSERVATIONS 



The screen approach in BASIC is very nice. The cursor can be moved to any 
location on the screen and characters inserted or deleted. The only 
requirement is that all changes on a single line be terminated with a 
carriage return, which places the cursor at the beginning of the following 
line. The cursor is then moved, using the arrow keys, to the location of 
the next change. 
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IBM PERSONAL COMPUTER: SUPPORT SERVICES 


DOCUMENTATION 

Among the best we have seen. The documentation is very well organized 
and well indexed, so it is very easy to find a concept or command. The 
DOS commands and BASIC commands and statements are each listed on a 
separate page, with pages in alphabetical order. Each page gives the 
syntax of the statement, parameters, and examples of its useage. Pages 
are 5i" by 8i" in loose leaf form. 

In addition to the DOS and BASIC manuals, we looked at the hardware manual, 
and a system introduction manual. The hardware manual is particularly well 
organized. Each feature is clearly labeled, schematics and timing signals 
given, and configuration requirements (like switch settings) clearly 
identified. Having read many technical manuals, searching for an obscure 
reference to a critical requirement, buried in the middle of some unrelated 
text, we found the IBM technical manual an unesqpected pleasure to read. 


MAINTENANCE AND TRAINING 

Maintenance and training are provided by the dealer. A 90-day warranty 
is provided. 
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SUMMARY OF USER COMMENTS 


Since the IBM Personal Computer has only been on the market a short time and 
because IBM did not provide us with the names of current users, we were unable 
to conduct a formal survey of end users. We did talk briefly to four local 
users who had owned the system from two weeks to two months. Their combined 
reasons for choosing the IBM were the IBM name, add-on capability, and the 
Intel 8088 microprocessor. They were, in general, pleased with their choice. 
Some of the drawbacks they said it had were based in part on the fact that it 
was such a newly developed system and that, in one case, the user had little 
previous experience with computers. 

Some of the users we talked to called their applications "professional home 
use" and were using it or planning on using it, for program development, 
accounting, word processing, forecasting, modeling, data base management and 
as a remote terminal. These users were already programmers or expecting to 
program with the IBM. A professional programmer said he rated IBM's BASIC 
quite highly. Two expected to upgrade memory and use Pascal. One person 
said he wanted to use Pascal because it is more portable. Those with Easy 
Writer liked it; two drawbacks mentioned were that it probably wouldn't have 
the capacity needed and that the backup routine was not working at this time. 
IBM's documentation was rated very highly except by one person who felt it 
was not written for novice computer users. Another user said it was "excellent 

Users liked the keyboard and screen, with one saying they were among the best 
he'd seen in ten years of using computers. A severe limitation of the system 
for one user was that the disk capacity was far too small for program develop¬ 
ment. He was looking forward to IBM's design of a larger storage device. 
Otherwise, storage of either one or two disk drives fit the users' needs. 

The IBM Personal Computer is a new product and was owned only for a short 
period of time by those we spoke to. Nonetheless, they liked its present 
capabilities and were depending on IBM to improve its capacity and flexibility. 
However, one person noted that IBM provided only five expansion slots and felt 
once games and interfaces were added, "there wouldn't be room for anything 
else." He still felt it was "the system for high quality home use." Other 
users said they "adored it," and, "it works like they said it would." 
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CONCLUSIONS 


We enjoyed the opporunity to review the IBM Personal Computer (IBM/PC) and 
found it to have many features and capabilities that one would expect to find 
on an IBM product. It's outstanding characteristics include a high quality, 
detached keyboard with programmable function keys, a high resolution screen, 
excellent documentation, color graphics capabilities, enhanced Microsoft’s 
BASIC, Digital Research’s CP/M operating system, and the Peachtree group of 
accounting programs. Users can also play games, use light pens and joysticks, 
use the IBM as a remote terminal, and attach many brands of printers and monitors. 

As the IBM/PC has only been on the market a short time, an informal survey of 
a few users was conducted. They were pleased with both its present capabili¬ 
ties and what they expected to be added by IBM in the future. One person felt, 
though, that the small disk capacity was a serious shortcoming of the system. 

For others, one or two disk drives were adequate. 


IBM’s BASIC gives the programmer a lot of flexibility and allows him to write 
some high level and powerful programs. Additionally, there are function keys ^ 

which in either BASIC or under program control, execute BASIC commands or other 
programmed functions. IBM’s choice of the popular CP/M operating system gives 
users a full set of disk and system manipulation procedures. The actual imple¬ 
mentation of CP/M on the IBM is unique and CP/M compatible application software 
on the market may not run directly on the IBM/PC. Software offerings at this 
time include word processing, accounting, games and educational programs. 


In a maximum configuration with two dual disk drives, only a little over one- 
half megabyte of on-line storage is possible, spread across four drives. Cer¬ 
tainly this will be enough for home use but could be limiting for many business 
applications. At first glance, 256K of user memory seems like an exciting 
amount, but there are few cases where that amount would be truly necessary in 
the everyday world of home or small business computer. 


We think the IBM Personal Computer is an excellent home/professional computer 
and a viable possibility for small business users. It comes with IBM’s repu¬ 
tation for quality and an implied promise of future upgradability. 
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NOTES 
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PREFACE 


W' 

This is the final issue in the series of reports, the Continuation of Series 
1 and 2, in which we evaluated systems designed primarily for single users 
and costing under $25,000. This 12 Issue Summary is a valuable resource for 
anyone contemplating buying a computer. We provide side-by-side results of 
twelve computers' benchmark timings, comparisons and rankings with each other, 
our observations on trends and changes over the past few years and suggestions 
for choosing a small computer. 

We start this issue with an Executive Summary which briefly summarizes each 
system. Next, the Benchmark Process gives an overview of the benchmark pro¬ 
grams, and is followed by the Benchmark Summary, a detailed comparison of the 
Benchmark runs which reveal variations in computer hardware and allow easy 
comparisons across systems. 


The central focus of this report is the Profile pages, where each system is 
ranked with a Benchmark standing from the benchmark programs. We also comment 
on these rankings, as well as the best features and the drawbacks of each 
system. Some systems will also have updates from the manufacturer which 
might include price changes, enhancements or new configurations. 


Last are the Conclusions in which we provide our observations on trends in 
marketing, hardware offerings and changes in application software and opera¬ 
ting systems. We've also made a few suggestions to help you make your "final" 
decision on which computer to buy. 

Obviously it is impossible to compress in this one summary all of the infor¬ 
mation contained in the individual reports. Those reports should be read 
thoroughly because they contain details which illustrate subtle differences 
among the systems. Additionally, the individual reports often contain our 
comments about the relative importance of various features, cautions on 
evaluating systems, suggestions on how to choose a system, definitions of 
common computer terms, and common features and facilities which you should 
expect on any system you purchase. 
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EXECUTIVE SUMMARY 


3 

In this summary, we offer a thumbnail sketch of each of the systems tested over 
the past year. This should serve only as a brief reminder of system character¬ 
istics, and we would suggest that the reader also refer to the profile pages in 
this Summary Report and to the original Benchmark Report on each system. 

• I BM 5120 

Sold through a network of IBM sales organizations, it is a floppy based 
single-user system. IBM offers an enhanced BASIC language and a high 
quality keyboard with programmable function keys. It has excellent edi¬ 
ting facilities and did well on the CPU-intensive problem with exponentia¬ 
tion and square root functions but was the slowest system on the Scienti¬ 
fic/Engineering problem using the same functions. For disk I/O problems 
it was fair to poor. 

• SD SYSTEMS SD-200 

Another of the many Z-80A/S-100, CP/M based computers we've tested, we 
found it to be a good performer. It supports multi-users (up to five) 
and up to 96 megabytes hard disk. Users reported good hardware relia¬ 
bility. Its rankings on the benchmark programs were in the middle of 
other systems on both the 1/0 and CPU-intensive programs, SD System 
supplies and supports various application programs. 

• NEC ASTRA 205 

--- - 

The Astra 205 is sold through authorized NEC dealers generally as a 
turnkey system. The 205 has an exceptionally nice screen and detached v 
keyboard which has programmable function keys. NEC developes and markets 
well thought out software that takes advantage of the screen-oriented 
features of the system. It was the slowest system in this series on all 
problems except the Scientific/Engineering problem. It took first place 
on the Edit test. 

• ALTOS ACS8000-15 

The ACS8000-15 is sold by dealers who users said provided good support. 

The hardware was rated dependable by most of the users. It has a large 
(208k) user memory, partitioned for multi-user upgrades and can support 
up to 63 megabytes hard disk and 13 megabytes of tape storage. Overall, 
it ranked fair to poor on the benchmarks but it was a little faster on 
the Scientific/Engineering problem. 

» WANG 2200SVP 

The SVP represents the low end of Wang's 2200 series of computers and 
features a 2 or 4 megabyte hard disk with a 1 megabyte floppy disk. 

BASIC-2 is a powerful version of BASIC although it is a little awkward 
on file handling capabilities. Users were very pleased with its speed. 

It far out distanced other systems on all the benchmark programs except 
the Accounts Receivable problem. 

• DYNABYTE 5300 

Dynabyte offers a variety of configurations which include the capability 
of up to eight simultaneous users and 29 megabytes of hard disk storage. 
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Dynabyte also supplies business application program modules and has 
developed an easy to use system generation program to be used when 
changing the system configuration. Its timings put it in the slower 
group overall but it came in third on the Scientific/Engineering problem. 

• BILLINGS BC12 DF2M 

The Billings Corporation designed a competitive system that features an 
enhanced operating system and Billings 1 easy to use business application 
packages that users were generally pleased with. Users also reported 
that they received excellent support from their local Billings dealer. 

Its performance was good to fair on all the problems, except for those 
with printer output where it did excellent. 

• COMMODORE CBM 8032 

Designed as a personal computer it is also being used for business 
applications. A memory-mapped screen allows full screen movement of 
the cursor. A standard 32K of user memory, upgradable to 96K, comes 
with the system. Users were very pleased with the high resolution screen 
and excellent dealer support. It did well on I/O-intensive problems, al¬ 
though programming I/O with Commodore's BASIC is very cumbersome. For 
CPU-intensive problems its performance was fair. 

• SMOKE SIGNAL CHIEFTAIN 

The Chieftain uses the 6809 microprocessor and a UNIX-like operating 
system; with this combination its performance on the benchmark programs 
was excellent. Users were pleased with the Chieftain's hardware relia¬ 
bility, BASIC-09, and the operating system. Smoke Signal does not pro¬ 
vide application software and users said a lack of off-the-shelf software 
was a drawback of the system. 

• VECTOR GRAPHIC 3005 

The 3005 is a multi-purpose single-user system with an integrated 5 
megabyte hard disk and a 630 kilobyte floppy disk. Users were very 
happy with Vector Graphic supplied software and utilities. It was 
above average on all but the Accounts Receivable problem, which uses 
disk I/O. It did very well though, on the other 1/0-intensive problem. 

• IBM PERSONAL COMPUTER 

The IBM/PC comes with a detached, high quality typewriter keyboard 
with programmable function keys. The CP/M operating system and BASIC-80 
langauge gives this home computer many capabilities found on standard 
microcomputers, although storage capacity is limited. It ranged all 
the way from excellent on the CPU-intensive program with exponentiation 
and square root functions to fair on the disk I/O based problems. 

• X EROX 820 

Called the Information Processor by Xerox, the 820 is a general purpose 
computer that Xerox markets with their optional Word Processing text 
processing package. It uses the popular Z-80A microprocessor and the 
CP/M operating system. The 820 did well on disk I/O problems and fair 
on CPU-intensive problems. 
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THE BENCHMARK PROCESS 


The set of benchmark programs described on the following page are the heart of 
this series of reports. It is important to review our procedures so the reader 
will understand how we conducted the benchmark tests and gathered the additional 
information contained in our reports. 

As a baseline, each system tested was chosen to fit within the hardware speci¬ 
fications for this series: 64K of memory or less, dual diskette drives for 
storage, a CRT/keyboard unit for input and display, and a printer for hard copy 
output. Additionally, at the vendor's option, a hard disk could be included 
and tested as a supplement to the basic system. 


For each system, the steps of the benchmark process were 

. Evaluation of the system's BASIC for compatibility, or conversion to 
the alternate language 

. Set up the system as delivered to us or at a local site provided by the 
vendor, or at a site provided by the Association of Computer Users 

. Programs were entered and debugged by our staff 

. Programs were executed and timed with a stopwatch by our staff 

. Vendors could submit alternate results (either an optimized version of 
the program in BASIC, an alternate language, or hard disk) 

. Vendor's results were verified by our staff 




Additionally, for each of the systems we 

. Reviewed all documentation included with the system 

. Wrote an interview schedule covering computer usage in general, and 
specific characteristics of the system being benchmarked. 

. Interviewed ten to fifteen users from a list provided by the vendor 
and the Association of Computer Users 

. Re-checked information through local users and distributors, and by 
finding a system locally which we could use to run programs and tests 


Using all of the information above, we then compiled and assembled a final 
report. 
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PROGRAM 

DESCRIPTION 

CPU-INTENSIVE 

A-l A-4 

Executes a variety of calculations including addition, 
multiplication, division, square root and exponentiation; 
runs through an iterative process N times, with "N" values 
of 500, 1000, 2000, and 3000. 

A-5 A-8 

Executes a variety of calculations including addition, 
multiplication, and division; runs through an iterative 
process N times, with "N" values of 500, 1000, 2000, and 

3000. 

I/O-INTENSIVE 

B-l B-4 

Stores numbers from 1 to N on disks and retrieves the 
first 50 of them in factorial fashion; run with "N" 
values of 500, 1000, 2000, and 3000. 

SCIENTIFIC/ 

ENGINEERING 

C-l 

Solves a system of linear equations (50 equations in 50 
unknowns) using the Gauss—Jordan method of elimination. 

C-1A 

Performs the C-l runs with a smaller number of equations 
and unknowns (35 equations/unknowns as compared to 50 in 

C-l. 

NEW PRODUCT 

PLANNING 

C-2 

Calculates the relationship of production costs and 
profitability over a four-year period and produces a 
formatted report displaying results. 

C-2A 

Reports the timing for C-2 when results are routed to 
the printer for hard copy output. 

ACCOUNTS REC. 
GENERATION 

C-3 

Creates a file for 50 records, each with 10 fields; up¬ 
dates a file randomly 10 times by customer number for 
sales amounts and payments; prints reports with billing 
detail. 

C-3A 

Reports the timing for C-3 when results are routed to 
the printer for hard copy output. 

EASE OF USE TEST 

Changes a 9-line file using a variety of editing tasks. 
(Results are number of keystrokes.) 









IBM 

5120 

SD 

SYSTEMS 

SD-200 

NEC 

ASTRA 

205 

ALTOS 

ACS8000- 

15 

WANG 

2200SVP 

DYNABYTE 

5300 


RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

RESULTS 
Min:Sec 

CPU-INTENSIVE 







A-l N = 500 

21.4 

39.6 

1 

2:24.2 

2.7 

2:15.3 

A-2 N = 1000 

41.8 

1:17.4 

— 

2:43.5 

5.2 

2:35.7 

A-3 N = 2000 

1:22.9 

2:23.0 

— 

3:25.2 

10.2 

3:16.6 

A-4 N = 3000 


3:48.0 

— 

4:05.9 

15.2 

3:57.2 

A-5 N = 500 

24.9 

11.0 

5:18.7 

2:06.0 

2.4 

1:54.6 

A-6 N = 1000 

48.9 

20.4 

5:53.3 

2:08.4 

4.5 

1:57.3 

A-7 N = 2000 

1:37.3 

39.1 

7:02.5 

2:13.1 

8.8 

2:02.0 

A-8 N = 3000 

2:25.5 

57.8 

8:11.8 

2:17.8 

13.0 

2:06.6 

I/O-INTENSIVE 







B-l N = 500 

2:23.6 

1:07.8 

6:59.8 

2:33.9 

7.6 

2:40.9 

B-2 N = 1000 

2:43.3 

1:15.0 

7:12.5 

2:39.2 

10.6 

2:48.5 

B-3 N = 2000 

3:20.9 

1:30.9 

7:24.8 

2:49.3 

16.9 

2:57.0 

B-4 N = 3000 

3.58.0 

1:49.3 

7:45.9 

3:01.7 

23.0 

3:07.2 

REAL LIFE 

PROBLEMS 

C-l Sci./Eng. 

35:29.7 

17:42.8 

20:18.8 

7:54.5 

2:13.3 

7:43.7 

C-1A 

12:43.0 

6:25.9 

10:53.9 

4:18.9 

48.4 

4:08.0 

C-2 New Prod. 

25.0 

10.5 

8:32.3 

2:30.6 

5.2 

2:22.2 

C-2A 

1:18.4 

40.9 

8:12.1 

3:05.7 

1:10.7 

3:51.0 

C-3 Acc./Rec. 

4:16.2 

6:16.4 

26:26.4 

10:41.5 

2:23.0 

11:01.5 

C-3A 

5:55.9 

7:03.6 

27:57.4 

11:36.3 

4:20.6 

13:59.0 

EASE OF USE 





162 

208 

(Keystrokes) 

134 

208 

125 

208 


^NEC's BASIC language does not have square and square root functions 


MOTE: Foa a hull explanation oh these benchmark tiesulU, aeheA to ^e 
Individual issues on each, oh the systems. 































BILLINGS 

COMMODORE 

SMOKE 

VECTOR 

IBM 




BC12 

CBM 

SIGNAL 

GRAPHIC 

PERSONAL 

XEROX 



DF2M 

8032 

CHIEFTAIN 

3005 

COMPUTER 

820 



RESULTS 

RESULTS 

RESULTS 

RESULTS 

RESULTS 

RESULTS 



Min:Sec 

Min:Sec 

Min:Sec 

Min:Sec 

Min:Sec 

Min:Sec 









CPU-INTENSIVE 

48.3 

1:22.0 

19.0 

26.5 

17.5 

54.6 

A-l 

N = 500 

1:34.5 

2:42.2 

34.6 

51.5 

34.3 

1:46.8 

A-2 

N = 1000 

3:06.9 

5:22.6 

1:06.2 

1:41.8 

1:07.8 

3:31.3 

A-3 

N = 2000 

4:39.2 

8:02.8 

1:37.4 

2:32.1 

1:41.5 

5:17.3 

A-4 

N = 3000 

13.3 

19.0 

5.4 

7.4 

10.6 

15.4 

A-5 

N = 500 

24.3 

35.9 

7.4 

13.6 

20.3 

28.4 

A-6 

N = 1000 

46.5 

1:10.0 

11.7 

26.0 

40.1 

57.7 

A-7 

N = 2000 

1:08.6 

1:43.8 

15.8 

38.3 

59.9 

1:20.7 

A-8 

N = 3000 







I/O-INTENSIVE 

1:45.0 

57.8 

1:26.9 

35.0 

52.7 

59.0 

B-l 

N = 500 

1:55.1 

1:07.8 

1:33.7 

41.3 

59.4 

1:08.3 

B-2 

N = 1000 

2:29.1 

1:27.5 

1:51.9 

56.9 

1:13.4 

1:26.5 

B-3 

N = 2000 

3:00.3 

1.47.1 

2:10.2 

1:13.7 

1:27.7 

1:45.9 

B-4 

N = 3000 







REAL 

LIFE 







PROBLEMS 

21:48.6 

23:45.1 

3:13.3 

11:34.1 

17:29.6 

24:37.0 

C-l 

Sci./Eng. 

7:52.9 

8:35.7 

1:09.5 

4:12.2 

6:18.1 

8:56.6 

C-1A 


14.2 

20.0 

5.7 

13.1 

15.6 

10.6 

C-2 

New Prod. 

36.6 

2:36.0 

43.9 

1:18.8 

1:36.1 

1:53.7 

C-2A 


5:09.2 

3:36.0 

1:40.7 

7:45.6 

9:21.8 

5:30.1 

C-3 

Acc./Rec. 

5:49.5 

8:47.0 

3:03.4 

9:49.7 

12:04.4 

8:36.0 

C-3A 


208 

250 

177 

208 

201 

208 

EASE OF USE 

(Keystrokes) 


NOTE: F on a Ialt explanation ofi the&e benchmark ne&ultA, Helen to the 
Individual i&AtieA on each ol the 6y&tem&. 
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PROFILE: IBM 5120 


Price as tested = $13,705 


rANDINGS 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

CPU 

A2 




X 










A6 









X 




I/O 

B2 










X 



SCI/ENG 

Cl 












X 

CIA 












X 

NEW PROD 

C2 









X 





C2A 





X 








ACC REC 

C3 




X 










C3A 




X 









EDIT 

El 


X 












EXCELLENT 


GOOD 


FAIR 


POOR 


COMMENT: 


The 5120 did above average on the CPU-Intensive program with 
exponentiation and Aquaste Hoot functions but was the slowest 
Ay Atm on the Scientific/ Engineering problem. It placed well 
on the editing teAt. 


BEST FEATURES. 


.IBM provides application software, complete and professional 
documentation, and maintains a large network of service repre¬ 
sentatives. The 5120 comes with AP/L or an enhanced BASIC. 
IBM's keyboard is of typically high quality and comes with 
programmable function keys. 


DRAWBACKS .The hardware is non-expandable except for two additional 

floppy disk drives; the terminal has only a 9-inch CRT. 
Generally, the software that is available has to be modi¬ 
fied before it can run on the 5120. Although the documenta¬ 
tion is complete, it overlaps onto two or three manuals, and 
finding complete information is time consuming. 


UPVATE: Aa of October 1, 1961, the price of the 5120 haA been reduced 

35 percent. However, the new IBM System/23 effectively re¬ 
places the 5120 at the bottom of IBM'a product line. The 
SyAtem/23 is a single-user system expandable to 128K of main 
mmory and 4.4 megabytes floppy disk storage. 
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PROFILE: SD SYSTEMS SD-200 


Price as tested = $12,300 

BENCHMARK 


STANDINGS 

1 2 3 4 5 6 7 8 9 10 11 12 

CPU A2 

A6 

I/O B2 

SCI/ENG Cl 

CIA 

NEW PROD C2 

C2A 

ACC REC C3 

C3A 

EDIT El 






X 











X 













X 













X 












X 








X 











X 

















X 










X 













X* 








EXCELLENT GOOD FAIR POOR 


COMMENT: The. SV-200 ib a Aolid peAfioAmeA in edit categoAieA. The numbeA 

2 Aanking fioA CIA AefilectA the tpeed oj the 150 cp-6 TI SJO 
pAinteA. 


BEST FEATURES ..... The Z-80A/S-1Q0 bus combination plus the CP/M operating system 
and BASIC-80 is a popular configuration and allows versatility 
with the hardware as well as with CP/M compatible packages and 
languages. It is upgradable to five users and 96 megabytes of 
hard disk. SD Systems supplies some software packages. 


DRAWBACKS .....The SD System manuals were poorly written and organized which 

tends to make the end-user more dependent upon the dealer. Its 
price was slightly higher than other comparable microcomputers 
we tested. 


UPVATE: The SV-200 is now being maAketed with the OASIS opeAating 

system. SV System ’is also modifying the MP/M mitti-useA 
opeAating systejm to Aon on SV computer . 


*Six systems using BASIC-80's editing facilities tied for the sixth place on 
the Edit test. 
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PROFILE: NEC ASTRA 205 


Price as tested = $11,950 


BENCHMARK 

STANDINGS 


CPU 

A2 


A6 

I/O 

B2 

SCI/ENG 

Cl 


CIA 

NEW PROD 

C2 


C2A 

ACCREC 

C3 


C3A 

EDIT 

El 


Comment: 


EXCELLENT 


GOOD 


FAIR 


10 


11 


12 


POOR 


Ml o-i the. 205 tuneA one compete plui nun time.6. Run time a 
alone Mill be ^a&ten fion eAtablibhed pnogfum 6. NEC'6 &cneen- 
ofUented editon outranked all othexb. 


BEST FEATURES .The 205 features 27 function keys, a detached keyboard, a 

16-bit processor and NEC supplied business packages. There 
are security (password) and multi-tasking capabilities. The 
application documentation is clear and helpful. 


DRAWBACKS .System documentation is not written for an end-user. The 205 

is usually sold as a turnkey product since the operating system 
and COBOL-like BASIC are more complex and less well documentated 
than other single-user systems. Compile-link time consumes a 
disportionate amount of time during program development. It is 
non-expandable but the software is upward compatible with other 
Astra systems. The 205 comes with a higher price tag than many 
single-user, floppy based microcomputers. 


UppATE: System pfu.ee has dfiopped t$nom $8,560 to $6,500. The total 

eo&t uoith a 120 cpt> pfunten ti> $9,890. The eoAt ofi adding 
a thind 1.2 megabyte dfuve hob gone dou)n $1,000. 


I 


*The Astra 205 did not have exponentiation or square 


root functions. 
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PROFILE: ALTOS ACS8000-15 


Price as tested = $9,875 

BENCHMARK 


STANDINGS 


i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

CPU 

A2 











X 



A6 











X 


I/O 

B2 









X 




SCI/ENG 

Cl 




X 










CIA 





X 








NEW PROD 

C2 











X 



C2A 










X 



ACC REC 

C3 










X 




C3A 









X 




EDIT 

El 






X* 








EXCELLENT GOOD FAIR POOR 


COMMENT: 


We cued Microsoft's compiled BASTC-80; turn-only times were 
faster. It was a tittle, above, average on the Scientific/ 
Engineering problem. 


BEST FEATURES .Starting with the floppy based -15 an owner may upgrade the 

hard disk storage in increments up to 29 megabytes that fit 
his needs. The -15 comes with 208K of central memory par¬ 
titioned for multi-user operations. Many CP/M compatible 
languages and programs may be purchased for the Altos. Users 
reported good hardware reliability. 


DRAWBACKS .The ACS8000-15 is not an integrated system (a user must choose 

his own configuration and peripherals) and the documentation 
is primarily written as a reference and would not be suitable 
for anyone just learning programming or computer operations. 


UFPATE: A ttoA has chopped the AyAtm price on the -15 by $1,000, and 

has discontinued Aelting the 14-Inch hard disk; an 8-Inch Ia 
now the largest they A ell. 


*Six systems using BASIC-80's editing 
Edit test. 


facilities tied for sixth place on the 
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PROFILE: WANG 22QQSVP 


PMce as tested = $14,600 

BENCHMARK 


STANDINGS 


i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

CPU 

A2 

x 













A6 

x 












I/O 

B2 

X 












SCI/ENG 

Cl 

X 













CIA 

X 












NEW PROD 

C2 

X 













C2A 




X 









ACC REC 

C3 


X 












C3A 


X 











EDIT 

El 



X 











EXCELLENT GOOD FAIR POOR 

COMMENT: Thz SUP’ -4 ovqaoJUL poAlomancz wcu> <Lxc.zll 2 .YVt. 


BEST FEATURES .Wang offers several application programs, an enhanced, powerful 

version of BASIC, clear, concise documentation and a 2 or 4 
megabyte integrated hard disk. Programs written for the SVP 
may be run oh other 2200 series computers. 


The SVP is one of the more expensive single-user systems and 
Wang does not provide upgrade options. File handling capa¬ 
bilities are very cumbersome under BASIC-2 and do not allow 
random accessing of files. 


DRAWBACKS 




























PROFILE: DYNABYTE 5300 


Price as tested = $8,535 


BENCHMARK 

STANDINGS 1 2 3 4 5 6 7 8 9 10 11 12 

CPU A2 

A6 

I/O B2 

SCI/ENG Cl 

CIA 

NEW PROD C2 

C2A 

ACC REC C3 

C3A 

EDIT El 

EXCELLENT GOOD FAIR POOR 










X 













X 













-JL- 




X 












X 
































X 












X 












-JL- 







X* 








COMMENT: The. 5300 did. veny well on the Scientific/Engineering problem and 

uiith its compile plus slum times it placed in the slowest gstoup on 
othesi problems. 


BEST FEATURES .With the addition of the MP/M operating system, the 5300 can 

support up to eight users and can have up to 29 megabytes of 
hard disk storage. Up to four CRT's and four printers may be 
attached to the main computer at one time, though only one of 
each may be used at a time. Another system with the CP/M 
operating system, a user has a choice of languages and appli¬ 
cation programs. Dynabyte also has developed some of their 
own business packages. The 5300 also offers an enhanced system 
generation utility that greatly simplifies hardware reconfiguration. 


DRAWBACKS .Manuals sold with the 5300 and produced by Microsoft and Digital 

Research were not written for novice computer users. Application 
software was usually the cause of any dissatisfaction with the 
5300. 


UPDATE: The pstocessost and dual 8-inch dsuves each cost about $400 less 

now: total paice is $800 lowest. 



*Six systems using BASIC-80's editing facilities tied for the sixth place on the 
Edit test. 
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PROFILE: BILLINGS BC12 DF2M 


BENCHMARK 

STANDINGS 


CPU 

A2 


A6 

I/O 

B2 

SCI/ENG 

Cl 


CIA 

NEW PROD 

C2 


C2A 

ACC REC 

C3 


C3A 

EDIT 

El 


COMMENT: 


Price as tested = $12,395 


1 2 3 4 5 6 7 8 9 10 11 12 








X 











X 














X 













X 











X 










X 







X 
















X 










X 















X* 








EXCELLENT GOOD FAIR POOR 


U&ing a P-510 ISO cp* pninteA, the Bitting* did. be*t on 
pfiogfum* that at*o tested output to the. pninteA. OtheAwiie 
it 6 peAfiosimance m* good to fiaiA. 


t 



BEST FEATURES .The Billings operating system is based on the single-user 

version of Phase One System 1 s operating system, OASIS. This 
is a sophisticated and enhanced operating system that is 
usually found on minicomputers. Other software offerings 
include FORTRAN, COBOL, Macro Assembler, screen and printer 
forms generators and well designed, easy to use business 
application packages. Users said the hardware was depen¬ 
dable and that dealer support was very good. The 180 cps 
printer cost less than many 55 cps printers on the market. 


DRAWBACKS . ,...The BC12 DF2M is a single-user, non-upgradable system. Users 

said Billings documentation was too technical or incomplete. 


*Six systems using BASIC-80's editing facilities tied for sixth place on the 
Edit test. 
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PROFILE: COMMODORE CBM 8032 


t 


Price as tested = $4,085 


BENCHMARK 

STANDINGS 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

CPU 

A2 










X 




A6 








X 





I/O 

B2 




X 









SCI/ENG 

Cl 










X 




CIA 









X 




NEW PROD 

C2 








X 






C2A 









X 




ACC REC 

C3 



X 











C3A 







X 






EDIT 

El 












X 



EXCELLENT 

GOOD 

FAIR 


POOR 


COMMENT: The. S032'* timing* K.ange fifiom exeeZtent to {aix. It* di*k I/O 

timing* toexe bettex than lofi the CPU-intensive problem*. The 
fiuZZ-Acfieen edit on wa* ea*y to ut>e but xequixed mo fie key*tfioke& 
on the edit te*t than any othex *y*tem. 


BEST FEATURES .For its price and designed primarily for home use, the 8032's 

performance on the benchmark programs was very acceptable. 

Users also were pleased with its efficiency to cost ratio. 

They rated hardware reliability and dealer support very highly. 
The editing facilities include complete freedom of cursor move¬ 
ment on the screen and the ability to repeat program statements. 
The system comes with 32K of central memory and is upgradable to 
96K. The system also provides graphics capabilities. 


DRAWBACKS 



Commodore's version of BASIC lacks enhancements like PRINT USING 
and is particularly cumbersome for programming disk I/O procedures. 
Manuals sold for use with the CBM 8032 are poorly organized and 
indexed. The system is non-expandable and provides only one mega¬ 
byte of on-line storage. Although central memory is upgradable to 
96K, many users felt their software would not be compatible with 
this upgrade. 
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PROFILE: SMOKE SIGNAL CHIEFTAIN 


Price as tested = $8,149 



BENCHMARK 


STANDINGS 

1 2 3 4 5 6 7 8 9 10 11 12 

CPU A2 

A6 

I/O B2 

SCI/ENG Cl 

CIA 

NEW PROD C2 

C2A 

ACC REC C3 

C3A 

EDIT El 



X 











X 

















X 







X 












X 












X 













X 










X 












X 















X 










EXCELLENT GOOD FAIR POOR 


COMMENT: The Chieftain 'a penfanmance waA excellent except fan the dlt>k 

1/0 -Intensive pnognrn. TtA editing {,eatuneA gave IX a good 
nanklng . 


BEST FEATURES... .•One of the major advantages of the Chieftain is its multi- 
tasking/multi-user capability. The operating system, OS-9, 
is similar to the UNIX operating system developed by Bell 
Laboratories, and takes advantage of the unique programming 
features of the 6809 microprocessor. BASIC-09 is an en¬ 
hanced version of BASIC and includes a TYPE statement which 
allows the creation of user defined data structures. Users 
reported that the Chieftain hardware was reliable. 


DRAWBACKS .A shortcoming of the Chieftain was the documentation which, 

for most of the users, was too technical. Smoke Signal does 
not supply application software and the software that is 
available for the Smoke Signal was either not suitable for 
user applications or they were unaware that it was available. 
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PROFILE: VECTOR GRAPHIC 3005 



Price as tested = $11,150 

BENCHMARK 


STANDINGS 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

CPU 

A2 





X 









A6 



X 










I/O 

B2 


X 











SCI/ENG 

Cl 





X 









CIA 




X 









NEW PROD 

C2 





X 









C2A 






X 







ACC REC 

C3 








X 






C3A 








X 





EDIT 

El 






X* 








EXCELLENT GOOD FAIR POOR 

COMMENT: The 3005 did well on all the benchmark* but wa& only ^aln on 

the Account* Receivable ptioblem, which te&t* disk 1/0. 


BEST FEATURES 


Vector Graphic uses the popular CP/M operating system and 
Microsoft's BASIC-80. This combination gives the 3005 ver¬ 
satility , power and a good user/system interface. Hardware 
features include an integrated 5 megabyte hard disk, a 630K 
floppy disk drive and a memory-mapped screen. Vector Graphic 
has developed some application packages and utilities that 
end users were quite pleased with. Users said they had a 
good relationship with their dealers and the hardware was 
dependable once they overcame startup problems. System 
documentation is complete. 


DRAWBACKS .It is a single-user, 5.8 megabyte system that is not 

upgradable. Many of the users had little previous ex¬ 
perience with computers and felt the documentation was 
too technical and unsuitable for beginning computer users. 



UPDATE: In Jancuviy 1982, a 73.5 megabyte tape cantnidge called 

Safatosid mil be available ion. the 3005 . Pnlce oi the 
unit will be $3,695. Upgnude 6 to the toitwas te Include 
X-CP/M which will use two 64K RAMU--one ion. the 4>yt>tem 
and one ion. the usen. A spooling utility Is also included. 

*Six systems using BASIC-80's editing facilities tied for the sixth place 
on the Edit test. 
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PROFILE: IBM PERSONAL COMPUTER 


Price as tested * $4,550 


BENCHMARK 

STANDINGS 


CPU 

A2 


A6 

I/O 

B2 

SCI/ENG 

Cl 


CIA 

NEW PROD 

C2 


C2A 

ACCREC 

C3 


C3A 

EDIT 

El 



EXCELLENT GOOD FAIR POOR 


COMMENT: The IBM/PC went Atom excellent on both the CPU- and lj0-Intensive 

pAoblemi to {ait when the two capabilities wexe combined In one 
pxogxam. It has good editing functions. 


BEST FEATURES .The IBM/PC uses a 16-bit processor, an extended version of 

Microsoft's BASIC-80, and IBM's own implementation of the 
CP/M operating system. IBM supplies some business packages, 
games and educational programs. Color graphics with light 
pens and joysticks are also available. It has full-screen 
editing capabilities. IBM has written excellent documentation 
and offers a high quality, detached keyboard with programmable 
function keys. 


DRAWBACKS 


rhe major limitation of the IBM/PC is the small storage 
capacity—640K with 2 dual floppy disk drives. Since BASIC 
only supports 64K of memory, additional memory is probably 
beyond the needs of most users. 
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PROFILE: XEROX 820 


BENCHMARK 

STANDINGS 


CPU 

A2 


A6 

I/O 

B2 

SCI/ENG 

Cl 


CIA 

NEW PROD 

C2 


C2A 

ACC REC 

C3 


C3A 

EDIT 

El 


COMMENT: 


Price as tested = $7,220 


1 2 3 4 5 6 7 8 9 10 11 12 









X 











X 










X 


















X 











X 






X 
















X 










X 












X 












X* 








EXCELLENT GOOD FAIR POOR 


The 820'4 pea^oAmanee on problem* with exponentiation and 
square aoot functions wai not a& good at> on the problem* 
with cLUk I/O. 


BEST FEATURES .The Xerox 820 is produced by an established, reputable 

company which has chosen the popular operating system, 

CP/M, and the enhanced business language, BASIC-80, for 
their system. It employs a single-board technology with 
a Z-80A processor and allows a full 64K of user memory. 

The documentation, while not produced by Xerox, is complete 
but written for end-users with previous computer experience. 
Xerox supplies a text processing package called "Word 
Processing." 


DRAWBACKS .Maximum on-line storage with dual 8-inch floppy disk drives 

is only 482 kilobytes and is non-expandable. For a system 
marketed as an Information Processor, the keyboard was not 
of good typewriter quality and the CRT did not provide 
clear, sharp images. 


*Six systems using BASIC-80's editing facilities tied for the sixth place 
on the Edit test. 
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CONCLUSIONS 


As we look back over trends in the thirty-six systems covered during the past 
four years, it is clear that changes in both hardware and software have had 
and will continue to have a significant impact on computer purchase decisions. 

There is a wider selection of equipment available as new small 
manufacturers enter the market, and as the larger established 
firms develop new systems at the low end of their product line. 

. Because many systems are based on established microcomputer tech¬ 
nology, performance differences are often minor. Thus, users will 
have to turn increasingly to expansion capability, software avail¬ 
ability, and vendor support as prime criteria for selecting a system. 

Retail stores are becoming more prevalent as distributors of 
computing power. There are specialists in hardware, and off-the- 
shelf software stores are becoming popular. Stores selling time 
on small computers, allowing users to set-up systems and experiment 
before committing to hardware purchase, will become more widespread. 

. Smaller systems are coming with built-in multi-user capability, 
simplifying the upgrade from single to multi-user systems as a 
business expands. 

. Prices are declining while capabilities are increasing. The value 
received per dollar of expense is so much greater today than four 
years ago that computing power is within the reach of almost every 
small business. 

. One of the major enhancements to small systems is larger storage 
capacity. Many systems today come with a single floppy and a hard 
disk, giving the benefits of both removable and fixed capabilities, 
with none of the disadvantages of either alone. 

While the 16-bit microprocessor has become a low cost reality, it 
will not obsolete the 8-bit systems. There is such a large base of 
equipment, operating systems, and application software for the 8-bit 
systems, combined with adequate performance in business and home 
applications, that they remain a viable alternative. 

. Many of todays operating systems are enhanced with user-friendly 
features which simplify use of the system. This is particularly 
noticeable in some recent CP/M versions where vendors have provided 
utility programs to help in system configuration, screen-oriented 
editors, etc. 

• Software is improving as professionals take over the writing of 
microcomputer applications. Manufacturers are writing software 
and/or customizing general packages, taking advantage of the unique 
features of their system and providing applications which are more 
reliable and easier to use than ever before. 
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. Many of today's systems come with word processing capabilities, 
adding value and versatility to small computers. While many small 
businesses could not justify either word processing or computing 
alone, a single system with both capabilities may be a good in¬ 
vestment. 

. A significant software trend will be the development of "program 
generators/' or software to write software. You specify what your 
files look like, how they are related, what computations to make, 
what screens of information look like, etc., and the program 
generator writes the appropriate computer program. With these 
generators, programmer productivity will increase significantly. 

For many of you these trends are interesting, but you're still asking the 
question "Given that I've narrowed the choice down to a few affordable 
alternatives, how do I make the final choice?" We have a few suggestions 
and questions you should ask. 

. Evaluate the applicability of the software. Does it provide the 
majority of the reports you want and/or need? Will you have to 
make major changes in your operating procedures in order to imple¬ 
ment the system? 

. What is the capacity of the system, both memory size and storage? 

Is your application pushing the limits? 

. What expansion capabilities are built into the system? Will it 
grow with your business or will you have to change systems in a 
couple of years? 

. What kind of support is provided? Is documentation usable, does the 
supplier guarantee the software and hardware, is technical hot-line 
support available for the hardware and software, and is service 
readily available? 

. Do you feel "comfortable" with the vendor's personnel? You will 
be working closely with them in implementing your system, and the 
relationship must be built on confidence and trust. 

. Finally, check references . Ask them about the good and bad features 
of the system, and about support. Ask each user if they know of 
other users (remember, the vendor will probably provide you with the 
names of successes, not failures). 


Of course, asking the right questions and getting the right answers does 
not guarantee the system will work for you, but it certainly increases the 
probability that you will number among the "successes." 


23 
















BENCHMARK REPORT 


An association to help the computer user make 
informed decisions. . . 


ASSOCIATION OF 
COMPUTER USERS 


Vol. 3.3, No. 1 through No. 
14 (12 reports plus 2 sum¬ 
maries) is available from the 
Association of Computer 
Users on a subscription 
basis. Members $ 150/year, 
non-members $ 190/year. 
Overseas subscribers add 
$30 for airmail postage. 


The Association of Computer Users is a world-wide 
professional organization devoted to providing an un¬ 
biased source of user oriented information on computers 
for business and scientific applications. It is organized as 
a nonprofit association to represent and serve computer 
users, and to provide a forum for the exchange of 
information about the many systems in use today. 


P.O. Box 9003 
Boulder, Colorado 80301 
Tel. (303) 443-3600 

BUSINESS RESEARCH 
DIVISION 

University of Colorado 
Boulder, Colorado 80309 
Tel. (303) 492-8227 












